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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o @Qusnke Ha YypOBHE OCHOBHOTO 0OIIEro o00pa3oBaHUs
COCTaBJICHa HAa OCHOBE MOJOXKEHHA M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30BaTeIbHON HPOrpaMMbl, NMPEICTaBICHHBIX B
OI'OC 00O, a takxe ¢ yuétoMm (penepanbHON paboueit mporpaMmbl BOCIIUTAHUS U
Konuenuuu npenogaBanusi yueoHoro npeamera «Ouznkay.

Copepxanue mnporpaMMmbl MO (U3MKE HaIpaBieHO Ha (opmMupoBaHue
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOY4YalOMIMXCS W OpraHu3alui0 HM3yYeHUS
(Gu3MKK Ha NeSITeNbHOCTHOW OCHOBe. B mporpamme mno ¢usuke y4yuThIBarOTCS
BO3MOXXHOCTH y4eOHOro mnpeamera B peanuzauuu TpeboBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METaIlPEIMETHBIM pe3yJbTaTaM 00yUYEeHUs, a TaKXKe
MEXIPEIMETHbIE CBA3M ECTECTBEHHOHAYYHBIX Y4YEOHBIX MPEAMETOB Ha YpOBHE
OCHOBHOTO 00111eT0 00pa30BaHUsl.

[Iporpamma no ¢usuke ycraHaBIMBAET pacnpeaeieHre yueOHoro Marepraia
1o rogam o0y4yeHus (MO Kiaccam), MpeuiaraeT NpUMEPHYIO MOCIEI0BATEILHOCTD
U3y4YEeHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHs TMPEAMETHOTO COACpPKaHUS U
yuéTe BO3paCTHBIX OCOOEHHOCTEH 00yUYarOIMXCsl.

[Iporpamma 1o ¢usnke pazpaboTaHa C IEJIbI0 OKa3aHUsS METOJUYECKOM
MIOMOIIY YYUTENIO B CO3JJaHUU paboyeil MporpaMMBbl 10 y4eOHOMY MPEIMETY.

®duszrka ABIAETCI CUCTEMOOOPA3YIOIIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
PEIMETOB, MOCKOIbKY (pU3nUYeCcKre 3aKOHBI JIEKAT B OCHOBE IIPOIIECCOB U SIBJICHUIA,
U3y4aeMbIX XUMHEH, OMoIoruei, acTpoHOMHEH B pusznueckoi reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHOHAYYHYIO KapTHUHY MHpa, MPEJOCTABIACT Hanboiee sICHbIC
oOpasibl MPUMEHEHUSI HAYYHOTO METOJia TIO3HaHUS, TO €CTh CIoco0a MoTydeHus
JIOCTOBEPHBIX 3HAHUW O MUPE.

OnHa w3 TIaBHBIX 3a7ad (pU3MUEeCKOro oOpa3oBaHHS B CTPYKTYype OOIIETO
o0pa3oBaHUs COCTOMT B (POPMHPOBAHUM €CTECTBEHHOHAy4YHON TI'PaMOTHOCTH U
MHTepeca K HayKe y 00y4Jarouuxcs.

N3yuenne ¢Qusukum Ha 0a30BOM ypOBHE TMpEAIoONiaracT OBJAJCHHE
CIIEIYIOUIMMU KOMIIETEHTHOCTSMH, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYYHYIO
IPaMOTHOCTb:

e Hay4YHO OOBSACHSTDH SIBICHUS;

e OLCHMBATH U IOHUMATh OCOOEHHOCTH HaAYYHOI'O UCCJIEI0BAHNUS;

e UHTEPNPETHPOBATH  JIAHHBIE W  HWCIOJb30BaTh  HAy4YHBIC
JI0Ka3aTeNbCTBA JJIS MTOJyUYEHUS! BBIBOJOB.

Henu wu3yuenus Qu3MkM HA YpPOBHE OCHOBHOIO 001Iero oOpa3oBaHUs
ompeneneHsl B Konuenmuu mnpenonaBanus y4deOHoro mnpeamera «Dusuka» B
oOpa3zoBaTelbHbIX oOpranu3anusix Poccuiickoit ®Deaepaiuu, pean3yrOIUX
OCHOBHBIE  00I1I€00pa30BaTENIbHBIE IMPOTPAMMBI, YTBEPKIAEHHON pElIeHHEM



Konnernun Munucrepctsa npocseienus Poccutickoit ®denepanuu (mpoTtokon ot 3
nexadbps 2019 r. Ne TTIK4BH).
Ieaun n3zyyenus pusuku:

NpHOOPETeHHEe HMHTEpeca M CTPEMIICHHS OOYYarolIuXxcss K HAyYHOMY
U3YYCHHUIO TPUPOJBI, PA3BUTHE HMX HWHTEIUICKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABICHUA O HAYYHOM METOJIe TIO3HAHUSA M (DOPMHUPOBAHHE
UCCIIEIOBATEIHCKOTO OTHOIICHHUS K OKPY KAIOIITUM SIBJICHUSM;
(dbopMHUpOBaHUE HAYYHOTO MUPOBO33PCHHS KaK pe3yJibTaTa U3yuyeHUs OCHOB
CTPOEHUS MaTepPUH M PyHIAMEHTAJILHBIX 3aKOHOB (PU3UKH;

dbopMHUpOBaHUE TPEICTABICHUNA O PONM (PU3MKHU IS Pa3BUTHS JPYTUX
€CTECTBECHHBIX HAYK, TCXHUKHU U TCXHOJIOTHH;

pa3BUTHE  TPEACTABICHHWM O  BO3MOXHBIX  cdepax  Oymymiei
npo(decCHOHATBLHOM JCATCIBHOCTH, CBSI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaNbHEHIIEMY OOYYCHHIO B ’TOM HAIpPaBJICHUU.

I[OCTI/I)KGHI/IC 9THUX ueneﬁ ImporpaMmsbl 110 (1)I/I3I/IK€ Ha YPOBHC OCHOBHOT'O

O6IIICFO 06p330BaHI/ISI obecrieunBaeTcCs pCIICHUEM CIICAYIOIUX 3a1aY.

npuoOpeTeHne 3HAaHWK O JUCKPETHOM CTPOSHUW  BEIIECTBA, O
MEXaHUYECKUX, TEIIOBBIX, JJIEKTPHUYECKHX, MArHUTHBIX W KBAaHTOBBIX
SIBIICHUSX;

NpUOOpETCHHE YMEHUW OINUCHIBATh U OOBSICHATH (DU3MUECKUE SBICHHS C
UCTIOIh30BaHUEM ITOTYICHHBIX 3HAHUIA

OCBOGHHE METOJIOB pCIICHUS TMPOCTEHUIIMX pacuyETHBIX 3aaad ¢
UCTIOJIh30BaHUEM buznyecKux MoJIeTieH, TBOPUYECKUX U
NPaKTUKOOPHUEHTUPOBAHHBIX 3a]1aY;

pa3BUTHE YMEHUH HaOIIONATh MPHUPOIHBIC SBICHUS W BHITIOIHITH OTBITHI,
nabopatopHble pabOTBl W  IKCIEPUMEHTANBbHBIE HCCIEIOBAHUSA C
UCTIOJI30BaHUEM U3MEPUTEIBHBIX TPHOOPOB;

ocBoeHHE MPUEMOB PabOTHl ¢ mHpoOpMaIruel GU3HIEeCKOro CoAepKaHus,
BKJIOYass UHPOPMAIIMIO O COBPEMEHHBIX JTOCTIKCHUSIX (DU3UKH, aHATU3 U
KPUTHUYECKOE OlICHUBaHNE HHPOPMAIINH;

3HAKOMCTBO €O cepamMu IpodecCHoHaATBHON TEeSITSIPHOCTH, CBI3aHHBIMHU
C (GU3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha
JOCTIKEHUAX (PU3HMUECKON HAYKH.

Ha m3yuenue ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO

oOpazoBanus otBoauTcs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B HEZEN0), B 8
KJlacce — 68 yacoB (2 vaca B Hezento), B 9 knacce — 102 vaca (3 yaca B Henemo).



COIAEPKXAHUE OBYYEHUA
7 KIIACC

Paznen 1. ®u3uka u e€ poJib B NO3HAHUM OKPYKAKOIIET0 MUPA.

®usuka — Hayka o npupoze. SIBnenus npupoapl. DU3NUYECKUE SBICHHUS:
MEXaHUYECKUE, TEIUIOBBIC, DIIEKTPUUECKUE, MATHUTHBIC, CBETOBBIC, 3BYKOBEIE.

Oduznyeckue BenuuuHbL. M3Mepenue ¢usnueckux BennuyuH. Dusnmueckue
npubopsl. [lorpenHocTs u3MepeHuit. MexxayHapoiHasi CUCTEMa €IUHMII.

Kak d¢wusuka wu Jpyrue ecTeCTBEHHbIE HAayKH HW3y4YalT MPUPOY.
EcrecTBeHHOHAyUHBI METOJI TO3HAHUS: HAOJIOJEHWE, IMOCTAHOBKA HAYy4YHOTO
BOIIPOCA, BBIJBIIKCHUE TUIOTE3, SKCIIEPUMEHT IO MIPOBEPKE TUIOTE3, OOBICHEHUE
Habmonaemoro sBieHus. Onucanue Gu3NUecKUX SBJICHUN C TOMOIIBI0 MOJIENIEH.

Jemoncmpayuu.

1. MexaHuueckue, TEIUIOBbIE, JJIEKTPUUECKHE, MAarHUTHbIE, CBETOBBIC

SIBJICHUS.

2. dusznueckue MpUOOPHI U MPOIEAYpa MPIMBIX U3MEPEHHUIN aHAJTOTOBBIM U

1U(GPOBBIM TPUOOPOM.
Jlabopamopnuie padbomut u onvimet.
1. OmpeneneHue NEHbI IeEeHUs IKaJIbl U3MEPUTEIHLHOTO pUdopa.
2. H3MepeHue pacCTOSTHUM.
3. U3mepenne 06bEMa KUIKOCTH U TBEPAOTO Tea.
4. OrmpepneneHue pa3MepoB MaJIbIX TEIL.
5. M3mepeHue Ttemmeparypbl IIPU IMOMOIIM KUJIKOCTHOIO TEPMOMETpA U
JaTYrKa TEMIEPATypPhl.

6. lIpoBenenue ucciaenoBaHus IO MPOBEPKE TUIIOTE3bI: NAJBHOCTH MOJIETA
IIapyKa, MyIEHHOTO TOPU30HTAIBLHO, TEM OOJIbIe, YeM OOJIbIe BHICOTA
IycKa.

Pa3znen 2. IlepBoHayajibHbIe CBeJIeHHSI 0 CTPOCHHH BellecTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJIbl, HX pa3Mepbl. OTMbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOEHUE BEUIECTBA.

JIBrkeHne dactul] BeniectBa. CBs3b CKOPOCTH JIBDKEHHUSI YaCTHUI[ C
TeMIiepatypoii. bpoyHoBckoe nBmwkenme, auddys3us. BzanmomelicTBue YacTHI
BEIIECTBA: MPUTSXKEHNE U OTTAIIKUBAHHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE Ta30B, KUAKOCTEN U TBEPABIX
(kpucTtaminueckux) Teia. B3auMOCBSI3b MEXIy CBOWCTBaAMHU BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSIHHUSIX MU MX aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OCoOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaOmronenunie OpOyHOBCKOTO JBUKEHUS.



2. Habmonenue nuddysuu.
3. HaGmionenue  siBIeHUM,  OOBSACHSAIONIUXCS  MPUTSHKEHHEM  WUIU
OTTAJIKMBAaHUEM YACTHI BEIIECTBA.

Jlabopamophuie padbomot u onvimot.

1. OueHka JuaMeTpa aroMa METOAOM PpsAloB (C  HCIOJIb30BAaHUEM

dotorpaduii).
2. OnbITHI 110 HAOIIOAEHUIO TETUIOBOTO PACIIUPEHUS Ta30B.
3. OnbITHI 10 OOHAPYKEHUIO AEHCTBUS CUJI MOJICKYJISIPHOTO TPUTSIHKEHUS.
Paznen 3. JIBu:keHHe U B3aMMOIECTBHE TeJl.
Mexannyeckoe JBUXEHHE. PaBHOMEpHOE W HEPABHOMEPHOE JBUKCHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABWKEHUU. Pacuér mytu u
BPEMEHHU JIBUKCHUS.
SBneHne WHEpUMU. 3aKOH HMHEpIUU. B3auMojeicTBHE Tesl KakK MNpUYMHA
U3MEHEHUSI CKOPOCTHM JBIMOXKEHUsSI Teld. Macca Kak Mepa HHEPTHOCTH Tena.
[InoTtHOCTh BemiecTBa. CBSI3b IJIOTHOCTU C KOJIMYECTBOM MOJIEKYJI B E€IUHUIE
00BéMa BelecTna.
Cuna Kak XapakTepuCTHKa B3aumojeicTBus Tei. Cuia ynpyroctTd U 3aKOH
I'yka. M3MepeHne cuiibl ¢ MOMOILBIO IUHAMOMETpA. SIBIIEHHE TATOTEHUS U CUJIa
TsokecTd. Cujia TSKECTH Ha Apyrux aHerax. Bec tena. HeBecomocTs. Cnoxenue
CWJI, HAPABJIEHHBIX MO OJHOM mpsiMoil. PaBHonelcTByromas cui. Cuia TpeHws.
TpeHue CKOIbXKEHUs U TPEHHE NOKOos. TpeHue B MPUPOJIE U TEXHHUKE.
Jemoncmpayuu.
1. HaGmronenne MexaHUYECKOTO IBUXKEHUS TeTa.
2. M3MepeHne CKOpOCTH NPSMOJIMHEMHOTO JBUKCHUS.
3. HaGmropenue siBjeHUsI HHEPIIUH.
4. HabGnroneHve U3MEHEHHS CKOPOCTH IIPH B3aUMOICHCTBHUH TEJL.
5. CpaBHEHHE Macc 10 B3aUMOJEHCTBUIO TEII.
6. CroxeHue Cuil, HalpaBJIEHHBIX 10 OAHOU MPSIMOIA.
Jlabopamophuie pabomot u onvimot.
1. OmpeneneHue CKOPOCTH PAaBHOMEPHOIO JIBMXKEHUS (IIapvKa B JKUJIKOCTH,
MOJIEIH DJIEKTPUUYECKOTO aBTOMOOWIIS U TaK Jajee).

2. OmnpeneneHre CpelHEW CKOPOCTH CKOJBbXKEHUsS Opycka WIM IIapuKa M0
HaKJIOHHOM IIJIOCKOCTH.
Ornpenenenue MIOTHOCTH TBEPIOTO TeENA.

4. OnpIThl, JIEMOHCTPUPYIOLIHUE 3aBUCUMOCTh pacTsbkeHus (Aedopmanun)
OPY>KUHBI OT IPUJIOKEHHON CUJIBI.

5. OnpIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHIIBI TPEHUSI CKOJIBKEHHUS OT
Beca TeJla U XapakTepa CONPUKACAIOUIUXCS TOBEPXHOCTEH.

Pa3nea 4. JlaBjieHue TBEPABIX TeJI, dKUAKOCTEH U ra3oB.



HaBnenune. CriocoObl yMEHBILICHUS U yBEJIMYEHUS AaBieHus. JaBieHue rasa.
3aBUCUMOCTh JaBJICHMsS Tra3a OT o00bEma, Temmneparypbl. Ilepemaua naBneHus
TBEPABIMU TEJIAMH, JKUAKOCTIMU M raszamu. 3akoH [lackang. [IHeBmaTmueckue
MaluHbl. 3aBUCUMOCTb JaBJICHHS >KUIKOCTU OT riayOuHbl. ['mapocrarnueckuii
napanokc. Coobmiaronuecs cocyasl. ['uapaBinueckue MEXaHU3MBI.

AtMmocdepa 3emunn u atmMocdepHoe naieHue. [IpuuuHbI CylecTBOBaHUS
Bo3nymHON oOonouku 3emiu. OnbiT Toppudennu. M3mepenue armocdepHOTo
JaBieHus. 3aBUCUMOCTh aTMOC(EPHOTO 1aBJIEHUs OT BBICOTHI HaJl YPOBHEM MODPSI.
[Tpubops! 115t U13MepeHust aTMOCHEPHOro TaBICHUS.

JleficTBHE )KMIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX TeNO. BrITankuBaronias
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BoznyxonnaBanue.

Jemoncmpayuu.
3aBUCHMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBHI.

Ilepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

CooOmatoruecs cocybl.

I'mppaBnnueckuii mpecc.

[IposiBnenue neicTBus aTMOC(PEPHOTO TaBICHUS.

3aBUCUMOCTbH BBITAJIKUBAIOIICH CHIIBI OT 00BEMA OTPYKEHHOM YacTH Tena

Y IJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAIIKMBAIOLIEH CUJIBI BECY BBITECHEHHOM KUJIKOCTH.

8. YcIoBHE IUIABaHUSA TEJl: IJIaBaHUE WUIIN NOTPYKEHUE TEJl B 3aBUCUMOCTH OT
COOTHOIIIEHUS TUIOTHOCTEN TEJIA U )KUIKOCTH.

Jlabopamopnuie padbomut u onvimeot.

1. HccnenoBanue 3aBUCHUMOCTH Beca Telia B BOJIE OT 00bEMa MOTpyKEHHOU B
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AKUJKOCTh YaCTH TeNa.
2. OmpeneneHue  BBITAIKMBAIOMIEH  CWIbI, JCHCTBYIOIIEH Ha  TeJo,
MOTPYKEHHOE B KUIKOCTb.
3. IIpoBepka HE3aBUCMMOCTH BBITAJIKUBAIOLIEH CHJIBI, JEUCTBYIOLIEN HA TEIIO
B )KUJIKOCTH, OT MACCHI TeJa.
4. OnpIThl, JEMOHCTPUPYIONIME 3aBHCUMOCTH BBITAJIKUBAIOWIEH CHIIBL,
JIEHUCTBYIOIICH HA TEJIO B )KUJIKOCTH, OT 00bEMA MOTPYKEHHON B KUIKOCTh
YaCTH TEJIA U OT TUIOTHOCTH KUJKOCTH.
5. KoHCTpynpoBaHue apeomMeTrpa WIM KOHCTPYUPOBAHUE JIOAKH U
OIpEAEIIEHUE €€ TPY30NOABEMHOCTH.
Paznen 5. PaGora u MOIHOCTb. DHEprusi.
Mexanunueckasi pabota. MOIIIHOCTb.
[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs TIIOCKOCTh. [IpaBuiio
paBHOBecus pbluara. [I[puMeHeHue npaBusia paBHOBECHS phluara K 0JI0Ky. «30J10TO€



npasuio» Mexanuku. KIIJ[ mpocTeix Mexanu3moB. IIpocTbie MeXaHU3MBbI B OBITY U
TEXHUKE.

Mexannueckass odHeprus. KuHeTmdeckass W NOTEHUMAIbHAs DJHEPIUs.
IIpeBpamienne 0THOTO BHUJIa MEXAaHUYECKOW IHEPTUH B IPYTrOM. 3aKOH COXPAHEHUS
DHEPIUHU B MEXAHHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTBIX MEXAHU3MOB.

Jlabopamophuie padbomot u onvimot.

1. Ompenenenre pabOThI CUIIBI TPEHUS TPU PABHOMEPHOM JIBHXKEHHUH TeJja 10

TOPU30HTAIIBHON MOBEPXHOCTH.
2. HccrnenoBanue yciioBHil paBHOBECHS pblyara.
3. M3mepenue KIIJ] HaKIOHHOM IJIOCKOCTH.

4. M3yuyeHune 3aKOHA COXPAHEHUSI MEXAHUYECKON SHEPIUH.
8 KIIACC

Paznen 6. TeruioBble siBJIeHUS.

OCHOBHBIE TIOJIO)KEHUS MOJICKYJISIPHO-KUHETUYECKOM TEOpUM CTPOCHUS
BelecTBa. Macca M pa3Mepbl aTOMOB M MOJIEKYyJ. ONbITHI, MOATBEPKAAOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHOKMHETUYECKOU TEOPUH.

Mogenun TBEPAOro, >KHUIKOTO U Ta3000pa3HOTO COCTOSIHHUN BeIIeCTBa.
Kpucrannuueckue u amopdusie Tena. OObICHEHHE CBOWCTB ra3oB, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJIOKEHUN MOJIEKYISIPHO-KUHETHYECKON TEOpUH.
CmaunBaHue U KamWUISIPHBIE siBJICHUA. TemIoBoe pacuIupeHe U CKaTHe.

Temnepatypa. CBsi3b TeMIEepaTypbl CO CKOPOCTBIO TEIJIOBOIO JABMKCHUS
gactull. BHyTpeHHsss sHeprus. CrnocoObl HW3MEHEHUS BHYTPEHHEH SHEPIrumu:
TEeIIonepeada u coBepiieHrne padboTel. Buasl Temonepenayn: TeIIONpoBOIHOCTD,
KOHBEKIIUS, U3JTyYEHHUE.

KonudectBo TemoTel. YaenbHas TEIUIOEMKOCTh BEIIECTBA. 1eMI000MEH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TerwioBoro Oamanca. I[lmaBnenune w
OTBEpPACBAHUE KPUCTALNIMYECKUX BEIIECTB. YJAENbHAs TEIUIOTa IJIABJICHUS.
[TapooOpazoBanne u koHmeHcanus. Mcmapenue. Kumenme. YiaempHas TtemioTa
nmapooOpa3oBaHus. 3aBUCUMOCTh TEMIEpaTyphl KHIIEHHS OT arMoc(hepHOro
JABJICHUSL.

BnaxHocTs Bo3myxa.

DHeprus TOIUIMBA. Y IeJbHasl TeIIOTa CTOPAHMUSL.

[Ipunuunsl padotel TernoBbeix aABurateneid KIIJ[ TtemsmoBoro asurartens.
TernoBbie IBUTaTENIM U 3aLIUTa OKPYKAIOIIEH CPEIbI.

3aKOH COXpaHEHUS U MPEBPALLCHUS SHEPTUH B TEILUIOBBIX MPOLIECCAX.

Jemoncmpayuu.

1. HaOmronenunie OpOyHOBCKOTO IBUKEHUS.
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10.
11.
12.
13.

Ha6monenue nuddysuu.

HaGmonenue siBjeHUi cMaurBaHUS U KalTWUISIPHBIX SBICHUN.
HaGmtoneHue TeminoBoro pacimpeHust Tel.

N3meneHnne namieHus rasa Mpu M3MEHEHHM oObEMa W HarpeBaHUM WIH
OXJaXKJICHHU.

[IpaBuna n3MepeHus: TeMnepaTypsl.

Buael reronepenaymn.

OxnaxaeHne Npu COBEPILICHUN PAOOTHI.

HarpeBanue npu coBepiiieHn# pabOThl BHEITHUMH CUJIAMHU.
CpaBHeHME TEIUIOEMKOCTEN pa3IMYHbIX BEUIECTB.
Habaronenne kuneHus.

HaGmtoieHre mocTossHCTBA TEMITEPATYPhl MPU TUIABJICHUH.
Mojenu TeIJIOBBIX ABUTaTEIICH.

Jlabopamopnuie padbomot u onvimot.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI O OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSIKEHUS.
OnbITHI 11O BHIPAIIMBAHUIO KPUCTAJIJIOB MOBAPEHHOM COJIM WJIM caxapa.
OnbITEl IO HAOJIOJACHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, KUIKOCTEH U
TBEPJBIX TEIL.

Ornpenenenue qaBjieHUs BO3yXa B OaJUTOHE IITTPHUILA.

OnbIThl, JAEMOHCTPUPYIOIIUME 3aBUCHUMOCTH JABJICHUS BO3JyXa OT €To
00bEMa M HArPEeBaHUS WIN OXJIAXKICHHUS.

[TpoBepka runoOTE3bI JUHEHHOM 3aBUCUMOCTH JUIMHBI CTOJIOHMKA KUJIKOCTH
B TEPMOMETPUUYECKOU TPYOKE OT TEMIIEpaTYPHI.

HaGmonenne w3MeHeHHMs] BHYTPEHHEH OSHEPruyd Tejla B pe3ysbTaTe
TEIJIoTepe1aud U pabOThl BHEITHUX CHIL.

HccnenoBanue siBICHUS TEIUIOOOMEHA IPU CMEIIMBAHUU XOJOJHOW H
ropsiueu BOJIBL.

OmnpeneneHue  KOJWYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOH  IIpHU
TEIJIO00OMEHE C HAarpeThIM METANTHICCKUM ITUITUHIPOM.

Ornpenenenue yaeabHONU TETUIOEMKOCTH BEIIECTBA.

HccnenoBanue npouecca ucrnapeHus.

OrnpeneneHue OTHOCUTEIILHON BIIAXKHOCTH BO3/yXa.

Onpenenenue yaeabHON TETUIOTHI IUIABICHUS JIbA.

Pa3znen 7. JnekTpuyeckne U MATHUTHBIE SIBJICHHS.

Onektpuzauust Ten. [[Ba pona snexkTpuyeckux 3apsnoB. BzammopeinctBue
3apsbkeHHBIX  Tell. 3akoH Kynona (3aBUCHMMOCTH  CHJIBI  B3aUMOJEHUCTBUS
3apsKEHHBIX TEJT OT BEJIMYHMHBI 3aPsI0B U PACCTOSHUS MEXTY TeIaMu).

Onekrpruueckoe mnoisie. Hanpsoxk€HHOCTh anexktpuueckoro mojsa. [IpuHiun
CYNepHO3ULUU EKTPUUECKUX MOoJIeH (Ha KAYECTBEHHOM YPOBHE).



Hocutenu snektpudeckux 3apsigoB. DIEMEHTAPHBINA 3JEKTPUUECKUN 3apsl.
Crtpoenne aroma. [IpoBOJHMKM W  JHUDJIEKTPUKU. 3aKOH  COXPaHEHUS
AIEKTPUYECKOTO 3apsia.

DIJIEKTPUUYECKUM TOK. YCIIOBHUS CYIIECTBOBAHUS DJIEKTPUUECKOTO TOKA.
NcTtoyHuku mMOCTOSSHHOTO TOKa. JIEMCTBUS DJIEKTPUYECKOro TOoKa (TEIJIOBOE,
XUMUYECKOE, MAaTHUTHOE). DIIEKTPUYECKUM TOK B KHUJKOCTAX U razax.

Onektpuueckasgs 1enb. Cuma  Toka.  DJIEKTPUYECKOE  HANPSIKEHUE.
ConpoTuBieHne TPOBOJHUKA. Y IEIBHOE COMPOTUBIIEHUE BellecTBa. 3akoH Oma
1151 yaactka uend. [locienoBaTenbHoe U apalieIbHOE COETUHEHUE TPOBOJHUKOB.

PaGora w MONIIHOCTH dJEKTpUYECKOro Toka. 3akoH Jxoyns—JIeHna.
DneKTpuuecKue 1eny U NOTpeOUuTeNn MEKTPUIECKOo sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE.

[TocTosiHHBIE MarHUTHI. B3anMo1eiicTBHE MOCTOSTHHBIX MAarHUTOB. MarHuTHOE
roje. MarauTHoe mojie 3eMJIM M €ro 3HauyeHHWe Ui Ku3HH Ha 3emiie. OIbIT
Opcrena. MarauTHoe moJie IeKTpUudeckoro Toka. [[puymeHenne 3MeKTpoOMarHuToB
B TEXHUKE. J[efiCTBHE MAarHUTHOIO MOJIA HAa TPOBOJHUK C TOKOM. DJIEKTPOJIBUTATEb
MOCTOSIHHOTO  TOKa. Mcmosib30BaHUE  DJIEKTPOABUTATENEH B  TEXHUUYECKUX
YCTPOMCTBaX U Ha TPAHCIIOPTE.

OnbiTel Papajies. SABneHue 3aekTpoMarnuTHOW uHAyKiuu. [Ipasuio Jlenna.
DIIEKTpOreHepaTop. CriocoOsI MOJTyYEHUSI AIEKTPUIECKOU SHEPIUH.
DNEeKTPOCTAHIIMU Ha BO3OOHOBIIIEMBIX HCTOUYHUKAX YHEPTUH.

Jemoncmpayuu.

DJIeKTpU3alus Te.
JIBa pojia 3JIeKTPUYECKUX 3apsII0B U B3aUMOACHCTBUE 3aPSKCHHBIX TEJL.
Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIIA.
DJIEKTPOCTATUYECKAS UHTYKITUA.
3aKOH COXpaHEHUS PICKTPUUYECKUX 3apsII0B.
[IpoBOAHUKH M TUDIICKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUM IEKTPUYECKOTO TTOJIS.
HcToyHrnKn NOCTOSHHOTO TOKA.
JIelcTBUA 3IIEKTPUUYECKOTO TOKA.
. DNEKTPUYECKUI TOK B )KUIKOCTH.
. I'a30Bb11 pa3psn.
. I3mepenune cuiibl Toka aMIepMeETPOM.
. I3mepenune 25IeKTpU4eCcKOro HapsixKeHUs: BOJIbTMETPOM.
. PeocTtaTt n MmarazuH COnpOTUBIICHUMN.
. BzaumopencTBue moCTOSSHHBIX MAarHUTOB.
. MopaenupoBaHHe€ HEBO3MOXKHOCTH Pa3/ICJICHUSI TTOJIFOCOB MAarHMUTA.
. MoaenupoBaHHe MAarHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB.
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18.
19.
20.
21.
22.
23.
24.

25.

OmneIiT Opcrena.

MarauTHoe 1ojie TOKa. DIEKTPOMArHUT.

JlercTBME MAarHUTHOTO IOJIS HA IIPOBOJAHUK C TOKOM.

DIIEKTPOABUTATENIb TOCTOSTHHOTO TOKA.

HccnenoBanue ABICHUS 3JIEKTPOMAarHUTHOW UHIYKIIHAH.

Omnerter @apanes.

3aBUCUMOCTh HANpPaBJICHUS HWHIYKIMOHHOTO TOKa OT YCIOBUH €T0
BO3HUKHOBCHMS.

DIIEKTPOTreHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnuie padomut u onvimeot.

1.

o Uu A~ W

10.
11.

12.

13.

14.

15.

16.
17.

18.

OnbITel 1O  HAOMIOJEHUIO DJICKTPU3AIMU  TeJI HHIAYKIHEH U 1OpH
CONIPUKOCHOBEHUH.

UccnenoBanne NE€UCTBUS DJIEKTPUUECKOrO TMOJIE HAa MPOBOJHUKHA U
JADJICKTPUKHU.

Co6opka u nmpoBepka pabOThI JIEKTPUIECKOM 1IETH MOCTOSHHOTO TOKA.
N3Mmepenue u peryimpoBaHUe CUJIbI TOKA.

N3Mmepenue u peryimpoBaHue HANPSKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, MUAYIIETO 4YEpE3 PE3UCTOpP, OT
CONPOTHUBIICHUS PE3UCTOPA U HATIPSIKEHHS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTD ANEKTPUUYECKOTO
CONPOTUBIICHUS] TPOBOJHHMKA OT €ro JJIMHBI, IUIOMIAAN TOMEPEUYHOIO
CEYEHUs U MaTepHaa.

[IpoBepka mpaBWiIa CIOXKEHHUS HANPSHKECHUM IIPU  TOCJIEN0BATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBuna [ CWIBl TOKa MPU MApaJUIETBbHOM COEOUHEHHU
PE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIYIIIETO YePE3 PE3UCTOP.
OnpeneneHne MOIIHOCTH  DJIEKTPUYECKOrO TOKA, BBIIEIAEMOM Ha
pe3ucTope.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA, MAYIIETO 4YEpPE3 JIAMIIOYKY, OT
HaIpsKEHUS HA HEW.

Onpenenenue KIIJ[ narpeBatens.

HccnenoBanre MarHUTHOTO B3aUMOAEHCTBHUS TOCTOSTHHBIX MATHUTOB.
N3yyenne MarHuTHOTO TIOJISI IOCTOSTHHBIX MAarHUTOB MPHU X 00beTMHEHNUN
Y Pa3/ICIICHUMN.

HccnenoBanne AeNUCTBUS SIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJKY.
OnsIThl, JEMOHCTPUPYIOIIUE 3aBUCHUMOCTh CHJIBI  B3aUMOJECHCTBUS
KaTyIIKHA C TOKOM M MArHUTA OT CUJIbl TOKA U HAITPABJICHUS TOKA B KATYIIKE.
N3ydeHune 1eicTBrs MArHUTHOTO MOJIS HA TPOBOJHUK C TOKOM.



19. KoHcTpyrpoBaHue U U3y4eHue padoThl JJIEKTPOABUTATEIS.
20. M3mepenne KII/I anexTpoaBUraTeIbHON yCTaHOBKHU.
21. OOBITBl O MCCHEAOBAHUIO SIBICHUS DJIEKTPOMATHUTHOW WHIYKIMU:
VCCIIEIOBAHNE W3MEHEHUN 3HAYEHUs WU HaIlPaBJICHUS HMHAYKIMOHHOTO
TOKA.
9 KUIIACC

Pasznen 8. Mexanuyeckue siBJICHUS.

Mexannueckoe JABWKeHHE. MarepuanpHass Touka. Cucrema OTCU€Ta.
OTHOCUTENBHOCTh MEXaHUYECKOrO JIBUXKEHHs. PaBHOMEpHOE NpAMOJIMHEIHOE
nBrKeHne. HepaBHOMepHOEe mpsiMosinHEHOEe nBWKeHHE. CpelHsasl 1 MTHOBEHHAas
CKOPOCTb TeJIa IPU HEPABHOMEPHOM JIBUKEHHUH.

VYckopenune. PaBHOyckopeHHOe mpsiMoiMHelHHoe JBkeHue. CB0oOOIHOE
nagenue. OnbiTel ['anumnes.

PaBHOMepHOE ABMKEHHE TO OKpY>KHOCTH. Ilepron m ywactora oOpaleHwus.
JIuneliHas v yrioBasi CKOpocTu. LleHTpocTpeMUTENbHOE YCKOPEHUE.

ITepseiit 3akoH HeroTtona. Bropoit 3akoH HeroroHa. Tperuii 3akoH HproroHa.
[TpuHIUI CYyNEepnO3ULINU CUJL.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHUs: cujla TPEHUS CKOJIbKEHUS, CUIIa
TPEHUSI TIOKOs1, IPYTUe BUIbI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. YCKOpEHHE CBOOOJHOTO
nageHus. JBmxkenue mianer Bokpyr Connua. IlepBas kocmudeckasi CKOpPOCTb.
HesecoMocTts u neperpys3ku.

PaBHOBecue maTepuanibHOW TOUYKH. AOCOMIOTHO TBEpHOe Teno. PaBHOBecue
TBEPAOTO TEJA C 3aKPEIUIEHHON OChIO BpaleHusa. MOMeHT cuibl. LIeHTp TskecTH.

Nmnynec Tena. M3meHnenue umiynbsca. UMoynbe cuibl. 3aKOH COXpaHEHUS
uMIyJibca. PeakTuBHOE IBUKEHHUE.

Mexanndeckasi paboTa W MOIMHOCTh. PaboTa cuil TSKECTH, YNPYTrOCTH,
tperusi. CBsi3b dHEpruu U padotel. [loTeHIManbHAs SHEPTUS Tea, TOJIHIATOTO HaJ
IIOBEPXHOCTHIO 3eMiH. [loTeHIIManpHas sHeprus cxaTou npyxunbl. Kunernueckas
sHeprus. TeopeMa 0 KMHETHYECKOM IHEPTrUM. 3aKOH COXPAHEHHS] MEXaHUYECKOU
DHEPIUH.

Jemoncmpauuu.

1. HaGmronmenne MeXaHWYECKOTO ABMKCHHS TEJa OTHOCUTEIHHO Pa3HBIX TEJ

OTCYETA.
2. CpaBHeHME MyTe€d W TPACKTOPUM NBUKEHUS OAHOTO M TOTO XKE Tela
OTHOCHUTEIIBHO PA3HBIX TEJ OTCUETA.
N3Mepenune cKopoCTH U YCKOPEHUS MPSIMOITMHEUHOTO JIBUKEHHS.
4. HccnenoBaHne NpU3HAKOB PABHOYCKOPEHHOT'O JBHKEHUS.
HaGnronenue nBuxeHus Teia 1no OKpy>KHOCTH.



10.
11.
12.
13.
14.
15.
16.

Halmronenre MmexaHu4eCKuX SIBJICHUM, IPOUCXOIAIINX B CUCTEME OTCUETA
«Tenexka» rmpu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUU OTHOCUTEIIBHO
KaOuHeTa (PU3UKH.

3aBUCUMOCTh YCKOPEHHUS Tela OT MacChl T€la U JACHCTBYIOIIEH HA HETO
CHUJIBL.

HaGmtonenne paBeHcTBa CHUIT IPU B3aUMOJICHCTBUU TEN.

HN3meHenue Beca Tena npu yCKOPEHHOM JIBUYKEHUH.

ITepenaya umirynbca Ipu B3aUMOJEHCTBUU TEIL.

[IpeobpazoBaHus SJHEPTUHU NPU B3AUMOICUCTBUU TEII.

CoxpaHeHue UMIyJbCca MPU HEYNPYroM B3aUMOICCTBUM.

CoxpaHeHue UuMMyJibca nMpu adbCOMOTHO YIPYTrOM B3aUMOJICHCTBUH.
HaGmtonenne peakTHBHOTO JABUKEHUS.

CoxpaHeHrne MEXaHUUECKON IHEPTUM MPU CBOOOTHOM TaJICHUH.
CoxpaHeHue MEXaHUUYECKOM HEPTUM MPHU JIBUKECHUU TEJa MOJT 1CHCTBUEM
IPY>KUHBI.

Jlabopamopnuie padomut u onvimot.

1.

10.

11.

KonctpyupoBanue Tpakra Jjisi pa3roHa W JajbHEUIEro PaBHOMEPHOIO
JBUKEHUS IIapUKa WA TEIEKKH.

Omnpenenenue cpenHeld CKOPOCTH CKOJBXKEHUs Opycka WIM JBUKCHUS
HIapyKa 1Mo HAaKJIOHHOW MJIOCKOCTH.

OnpeneneHne yCKOpEeHHs Tejla MpPU PABHOYCKOPEHHOM JIBKEHUHU 110
HAKJIOHHOM MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IYTH OT BPEMEHU IPH PaBHOYCKOPEHHOM
JBUKEHUU 0€3 Ha4aJIbHOW CKOPOCTH.

[IpoBepka TruUMOTE3bl: €CIM TPU PABHOYCKOPEHHOM JIBIDKEHHH 0Oe€3
HAYaJIbHOM CKOPOCTHU MYTH OTHOCSTCS KakK psijJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIME MTPOMEKYTKH BPEMEHH OJTMHAKOBBI.

UccnenoBanre 3aBUCUMOCTH CHUJIbI TPEHUS CKOJBXKEHUS OT CHJIBI
HOPMAaJIbHOTO JaBJICHUS.

Omnpenenenne kKodhPUIHEHTa TPEHUS CKOTBKCHHUS.

Onpenenenue KECTKOCTU NMPYKUHBI.

Onpenenenue padbOTHI CHIIbI TPEHUS! TPU PABHOMEPHOM JIBH>)KEHUU Tea Mo
TOPU30HTAIBHOM ITOBEPXHOCTH.

Onpenenenue pabOThl CUJIBI  YOPYrOCTH MpU NOABEME TIpy3a C
UCIIOJIb30BAHUEM HETIOJBH>KHOTO U TIOJIBUAKHOTO OJIOKOB.

N3yueHne 3akoHa COXpaHEHUs SHEPTHUU.

Pasznen 9. Mexannueckue KoJe0aHus U BOJHBI.



KonebarenpHoe nBrxeHne. OCHOBHBIE XapaKTEPUCTUKHU KOJICOAHUN: IEPUO/I,
4acToTa, aMILIATyaa. MaTtemMaTu4eCcKUuii U NPYKUHHBIA MasTHUKU. lIpeBpainenue
SHEPruu MpH KOJIeOATEIHHOM JBUKEHUU.

3aryxatomue — koneOaHus.  BolHykneHHole — koneOanus.  Pe3oHaHc.
Mexannueckue BonHbl. (CBOMCTBA MeXaHMYeCKMX BOJIH. [IpomonbHble u
[IOIIEpEeYHble BOJHBI. JlJlMHA BOJIHBI U CKOPOCTh €€  PaclIpOCTPaHECHUS.
MexaHnnyeckue BOJIHBI B TBEPIAOM TeJI€, CEHCMUYECKUE BOJIHBI.

3Byk. I'poMkocTh 3Byka U BbicoTa ToHa. OTpaxkeHue 3Byka. MHppa3Byk u
yJIbTPa3BYK.

Jemoncmpayuu.

1. HaGmonenue koneGaHuii Ten MOJ NEWCTBUEM CHJBI TSDKECTU M CHIIBI
YIPYTOCTH.

Ha6monenue konebanuii rpy3a Ha HUTH U Ha TPYKUHE.

HaGmronenrie BIHYXICHHBIX KOJIEOAHUN U pe30HaHca.

Pacnipoctpanenue mpo10JIbHBIX U MOMEPEYHBIX BOJH (Ha MOJEIH).

HaGmroenre 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTHYECKHI pE30HAHC.

Jlabopamopnuie padbomot u onvimot.

1. OmnpeneneHune YacTOoThl W Mepuojia KoJeOaHWH MaTeMaTUYeCKOTO
MasTHHKA.
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2. Ormpezenenne 4acTOTHI U Meproa KojieOaHUN MPY>KUHHOTO MasTHUKA.
3. HccnenoBanue 3aBUCUMOCTH TepHUoja KOJeOaHUN MOABEIIEHHOTO K HUTU
rpy3a OT JJIMHbI HUTH.
4. VccnenoBaHue 3aBUCUMOCTH TEpHO/ia KoJieOaHU MPY>KUHHOTO MasiTHUKA
OT Macchl Ipy3a.
5. IIpoBepka HE3aBHCHUMOCTH TEpHOJa KoieOaHuil rpy3a, MOJBEIICHHOTO K
HUTH, OT Macchl Ipy3a.
6. OmbITBI, JIEMOHCTPHUPYIONIUE  3aBUCMMOCTh TEpuoaa  KoyieOaHUM
NPY>KUHHOTO MasgTHUKA OT MAcChl Ipy3a U )KECTKOCTHU MPY>KUHBI.
7. V3mepeHne ycKopeHusi CBOOOTHOTO MaCHUSI.
Pazznen 10. Di1eKTpOMarHMTHOE 10JI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.
DNEeKTPOMArHUTHOE  MOJie.  DJIEKTpOMarHuTHble  BOAHBL.  CBoiiCTBa
AIEKTPOMArHUTHbIX BOJH. Illkama »leKTpOMarHUTHBIX BOJIH. Vcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSA3U.
DOneKkTpoMarHuTHasi npuponaa ceera. CkopocTh cBeTa. BoiaHOBBIE CBOMCTBA
CBeTA.
Jemoncmpauuu.
1. CBOWCTBA 3JIEKTPOMAarHUTHBIX BOJIH.
2. BonHOBBIE CBOWCTBA CBETA.



Jlabopamophuie padomot u onvimot.
1. MBydeHune CBOWMCTB AJIEKTPOMArHUTHBIX BOJH C MOMOIIBI0 MOOUIBHOTO

TenedoHa.
Paszpnen 11. CBeToBbIC IBICHUA.
JlyueBas  Mopmens  cBera.  McToyHuMKM  cBera. IIpssmonneriHOe

pacnpoctpanenue ceta. 3atMeHust Coinnia u JIlynsl. OTpaxenue csera. [Imockoe

3epKajio. 3aKOH OTPAKECHUS CBETA.

[Ipenomiienne cBera. 3akoH MpenomieHus cBera. [lonHoe BHyTpeHHee
OTpaXeHue cBera. VCcnonb30BaHME TOJMHOTO BHYTPEHHETO OTPaXKEHUs B
ONTUYECKUX CBETOBOJAX.

JIunza. Xon myyedt B muH3e. OnTudeckas cucrema (poroarnmapara, MUKpOCKOIIa
u Teneckona. ['na3 kak ontuyeckas cucreMma. bii3opykoCcTh U TaIbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crnektp. OmnbiTel HetoToHa. CroxkeHue
CIIEKTpaJbHbIX LIBETOB. Jlucnepcus cBeTa.

Jemoncmpayuu.

[IpsAmMosHEHHOE pacpOCTPaHEHUE CBETA.

OTtpaxeHue cBera.

[Tonyyenue nzo0paxeHni B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3epKaiax.

[Ipenomiienue cera.

Onrtryeckuil CBETOBO/I.

Xon ydelt B coOuparomieu JuH3e.

XoJ JIyueu B pacCEeHBarOIIECH JIUH3E.

[TomyueHnne n300pa’keHHI C TTOMOIIBIO JTHH3.

[TpuHuun neicTBus goTtoarnmapara, MUKPOCKOIIA U TEJIECKOIIA.

10. Monens riasa.

11. Paznoxxenue 06emoro cBeTa B CIEKTP.

12. [lomy4yenue O6enoro cBeTa Mpu CI0KEHUH CBETA PA3HBIX IIBETOB.

Jlabopamophuie pabomot u onvimot.

1. HMccnenoBanue 3aBUCHMOCTH yrila OTPA)KEHHSI CBETOBOIO JIyda OT yIJia
1aJICHUSL.

2. W3yuenume xapakTepuCTUK M300paXKEHUS MIPEIMETa B TUIOCKOM 3epKalie.

3. HccnemoBanue 3aBUCMMOCTH yTja MPEJIOMIICHUSI CBETOBOIO Jiy4ya OT yrjia
[aJICHUSI HA TPAHULE «BO3AYyX—CTEKIIO».

4. Tlomyuenne N300paKEHUM C TIOMOIIBIO COOUPAIONIEH JIMH3BI.
Onpenenenue (HOKYCHOTO pacCTOSIHUSL U ONTUYECKOM CHIIBI cCOOMparouen
JIUH3BL.

6. OMBITHI IO PA370KEHUIO OETIOTO CBETA B CIIEKTP.

7. OnpITBl IO BOCIHPHUATHIO I[BETa MPEAMETOB MPHU UX HAOJIOJICHUH Yepe3
LIBETOBBIEC (PUIIBTPHI.
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Paznen 12. KBaHTOBBIE SIBJICHUS.

Oneitel Pe3epdpopna v miuanerapHas Mojenb atoma. Mogens atoma bopa.
Hcnyckanue u nornomnieHue cBera atomoM. KBantel. JInHeHyaTbie COEKTPHI.

PanunoaktuBHOCTh. Anb(a, Oeta- U ramma-uznydeHus. CTpOCHHE aTOMHOTO
anpa. Hykimonnas wmoaens aromHoro sapa. HMsoromel. PaauoaxtuBHBIE
npeBpatienud. Ilepuon nmonypacnaga aTOMHBIX sIAEP.

SAnepHble peakuuu. 3aKOHBI COXPAHEHUS 3aPsAI0BOTO M MAcCCOBOTO YHCEIL.
DOHeprusi CBsi3M aTOMHBIX sjep. CBsi3b Macchl M 3Hepruu. Peakumu cuHTe3a U
nenenus sanep. Ucrounnku sueprumn CosiHia u 3BE37.

Anepnas sHepretuxa. J[eMCTBUS pPaJMOAKTUBHBIX H3JIYYCHUN Ha JKHUBBIC
OpraHU3MBbl.

Jemoncmpayuu.

1. CnekTpbl U3NyYEHUS U MOTJIONIECHUS.

2. CrnekTpbl pa3InyHbIX Ta30B.

3. Cnektp Bomopoja.

4. HabGnronenue TpekoB B kamepe BuiibcoHa.

5. PabGora cuéTunka HOHU3UPYIOUIUX U3ITYUCHUH.

6. Peructpanus uznydyeHus NpUpOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnuie pabomot u onvimot.

1. HaGnroneHnue CIIOMIHBIX U TUHEHYATHIX CIIEKTPOB U3ITyUYEHUSI.

2. HccnenoBanue TPEKOB: M3MEPEHHUE HHEPIUU YACTULBI 110 TOPMO3HOMY

nyTH (1o pororpadusm).

3. U3mepenue paanoakTUBHOTO (OHA.

IToBTOPUTEIBLHO-0000 1A U MOTYJIb.

[ToBTOpUTETHEHO-0000MIIAIOMUN MOAYTh TIPEAHA3HAYECH /I CUCTEMAaTU3aIiH
1 0000IIIEHUS TTPEMETHOTO COAEPKAHUS U OTBITa JAEATeILHOCTH, TPHOOPETEHHOTO
IpU M3YYEHUH BCEro Kypca (PU3MKH, a Takke ISl MOJTOTOBKM K OCHOBHOMY
rOCYy/IapCTBEHHOMY SK3aMEHy MO (pu3uKe uisi 00yJaronimxcs, BBHIOPABIIUX 3TOT
y4eOHBIH peaMer.

[Ipy “3ydyeHHU JAHHOTO MOJYJISI PEANTM3YIOTCS U CUCTEMAaTU3UPYIOTCS BHUJIbI
JIESITETPHOCTH, HA OCHOBE KOTOPBIX O0ECIEUUBACTCS JOCTHKEHUE MPEAMETHBIX U
METANpeIMETHBIX  IJIAHUPYEMBIX  Pe3ylbTaToB  OOydeHus, QopMupyercs
€CTECTBEHHOHAy4YHasi TPaMOTHOCTh: OCBOEHHE HAYYHBIX METOJIOB HCCIIEIOBaHUS
SBIICHUA TIPUPOABl M TEXHHWKH, OBIAJCHUE YMEHUSMH OOBACHATH (HU3UUECKUE
SABJICHUSI, TPUMEHSS TOJIyYCHHbIE 3HAHMS, pellaTh 3aJadyd, B TOM YHCIE
KaueCTBEHHBIE U HKCIIEPUMEHTAIBHBIE.

[IpuHUHMNIMaNBHO AEATETLHOCTHBIN XapaKkTep TaHHOTO pa3jiesia peaausyeTcs 3a
CYET TOro, UTO OOYYAIOIIHMECs BHIOJIHSIOT 33JJaHUs, B KOTOPBIX UM IIpeJiaraeTcs:



Ha OCHOBE IIOJIYYCHHBIX 3HAHUIl pacno3HaBaTh M HAY4YHO OOBSCHITH
(uznueckue sIBICHHS B OKPYXKaIOLEeHd TPUPOJIE U OBCEIHEBHON KU3HU;
MCII0JIb30BaTh HAYYHBIE METOJIbI UCCIAEAOBAHUS (PU3NYECKUX SIBICHUI, B TOM
YHUCJIE U1 MPOBEPKU THIOTE3 U MOJYYEHUSI TEOPETUYECKUX BBIBOJIOB;
OOBSACHATh Hay4yHblE OCHOBBI HauOoJiee BaXXKHBIX JOCTH)KEHUH COBPEMEHHBIX
TEXHOJIOTMH, HAIPUMED, TPAKTUYECKOTO MUCIIOIb30BAHUS PA3IMYHbIX HCTOYHUKOB
SHEPIUM Ha OCHOBE 3aKOHA NPEBPALIEHUSA M COXPAHEHUs BCEX MU3BECTHBIX BUIOB
DHEPIHH.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOTI'O OBHIEI'O OBPA30OBAHUA

N3yuyenue ¢pu3MKM HA ypOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs HAINpPaBICHO

Ha JIOCTW)KEHHUE JTUMYHOCTHBIX, METAIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

B pesynbraTe usydenus pu3nkyu Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs

y oOyuatomierocs 0yayT copMUpPOBaHbI CIEAYIONINE TUYHOCTHBIE PE3YJIbTaThl B
JacTH:

1) naTpHMOTHYECKOr0 BOCIIUTAHUS:

- MPOSIBJICHUE MHTEepeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOMN
bu3nUIecKol HAyKH;

- IICHHOCTHOE OTHOIIIEHUE K JIOCTHKEHUSIM POCCUUCKUX YUEHBIX-(PU3UKOB;

2) rpa:kKIaHCKOr0 M 1yXOBHO-HPABCTBEHHOI0 BOCTINTAHUA:

- TOTOBHOCTH K aKTUBHOMY YUYaCTHIO B 0OCYKJICHHHU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKHUX MPOOJIeM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTHKEHUM
buzuky;

- OCO3HAHUE BAXXHOCTH MOPAJIBHO-3TUYECKUX MPHUHIIUIIOB B JCATEILHOCTU
YYEHOT0;

3) 3¢TeTHYECKOr0 BOCIIMTAHUS

- BOCTIPUSATHE 3CTETUYECKUX KadyecTB (U3UYECKOM HayKu: €€ TapMOHHYHOTO
HOCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 MO3HAHHUSA:

- OCO3HaHME IIEHHOCTH (U3MUECKOW HAyKHM KaK MOIIHOTO HWHCTPYMEHTA
ITIO3HAHUSI MHUPA, OCHOBBI PA3BUTHUSI TEXHOJIOTHUM, BAXKHEWUIIEH COCTABIISAIOLICH
KYJbTYpBIL;

- pa3BUTHE HAy4YHOW JIOO03HATEIBHOCTH, MHTEpeca K HCCIeI0BATEIbCKON
NEeATEeNbHOCTH;

5) ¢opMupoBaHusT  KYJbTYPbl 3A0POBbSI W  3MOLMOHAJIBHOIO
0J1aronoJy4us:

- OCO3HaHWE IIEHHOCTH O0e30MmacHoro obpa3a JKU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHPE, BAXXKHOCTH TMpaBWil O€30MacHOTO TMOBEACHUS Ha
TPaHCIOPTE, Ha AOpPOrax, C 3JIEKTPUUYECKHUM M TEIJIOBBIM O0OpYJOBAaHUEM B
JOMAITHUX YCIOBUAX;

- ¢(hOpMUPOBAHHOCTH HaBBIKA pe(IICKCUH, TPU3HAHNUE CBOETO NIPaBa HA OMIHOKY
U TAKOI'O JK€ MpaBa y IPyroro 4eia0BEKa;

6) TPy10BOr0 BOCIIMTAHMS

- AKTMBHOE Yy4YacTH€ B PEHICHUU MPAKTUYECKUX 3ajay (B paMKax CEMbH,
o0pa3oBaTebHON  OpraHu3aluMy, Tropoja, Kpas) TEXHOJOTMYEeCKOM U
COIMAIbHOM HANPABIECHHOCTH, TPEOYIOLIMX B TOM YHCIIC U PU3HMUECKUX 3HAHUN;



e - HHTEpEC K MPAKTUUECKOMY H3YyUYEHUIO Mpodeccuid, CBI3aHHBIX C (DU3UKOI;

e 7)3KOJOrH4e€CKOro BOCIIMTAHUSA:

e - OpHEHTalUs Ha MpUMEHEHHE (U3MYECKUX 3HAHUU I pEelIeHUs 3ajad B
o0slacTi OKpy’Karolied cpenpl, MIAHUPOBAHUS TOCTYNMKOB M OIEHKH WX
BO3MO>KHBIX TTOCJICICTBUM JJIsl OKPY>KAIOIIEN Cpeibl;

e - OCO3HaHME TJIO0ATBHOIO XapaKTepa AKOJOTHMYECKUX MPOOJIeM U MyTeH uX

peleHns;

e 8) ajanTanuM K M3MEHAKOIIMMCH YCJIOBHAM COLUHAJBHOM M NPUPOIHOM
cpeasbl:

e - MOTPEOHOCTh BO B3aUMOJECUCTBUM IMPHU BBINOJIHEHUH HWCCICAOBAHUA U
OPOEKTOB (U3UUECKOW HAMNpPaBICEHHOCTH, OTKPBITOCTH OMNBITY WU 3HAHUAM
APYTHX,

e - TIOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTHM 4YEpe3 MPAKTHUYECKYIO
NEeATENbHOCTB;

e - MOTPEOHOCTH B (POPMHUPOBAHUY HOBBIX 3HAHUM, B TOM YHCIIe (POPMYIUPOBATH
UJICH, TIOHATHS, TUTIOTE3BI O PU3HUCCKUX 00OBEKTaX U SBJICHUSX;

e - OCO3HaHHE NSHUIUTOB COOCTBEHHBIX 3HAHMH W KOMIIETEHTHOCTEH B 00JIaCTH
[1)76370 478

e - [UTAHUPOBAHHE CBOETO PA3BUTHSI B IPUOOPETCHUN HOBBIX (PU3NICCKUX 3HAHUH;

e - CTpEMJICHHE aHAIM3UPOBAThH U BBISBISITH B3AaMMOCBSI3H TPUPOIBI, 0OIIECTBA U
HSKOHOMUKH, B TOM YHCIIE C UCTIOIH30BAaHHEM (PU3NICCKIX 3HAHUH;

e - OICHKA CBOMX JCHCTBHHM C YYETOM BIMSHHS Ha OKPYXKAIOUIYIO Cpeny,
BO3MOJKHBIX TJI00aTHHBIX ITOCIICICTBHUH.

METAIPEJMETHBIE PE3YJIBTATBI

B pesynbrare ocBOCHHS IPOTrpamMMBI 110 (PU3HMKE HA YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBanus y oOyuwatomerocs OyayT chOpMHpPOBaHBI MeTaNpeaMeTHbIe
pe3yJIbTaThl, BKIIIOYAIOIINE MTO3HABATEILHBIC YHUBEPCATbHBIC YUCOHbIE NCHCTBUS,
KOMMYHUKATHUBHBIC  yHHBEPCAJIbHbIE  Y4eOHbIE  JICUCTBHS,  PETYJISTHBHBIC
YHUBEPCAIbHBIC YUeOHBIC ICHCTBUS.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHUS

ba3oBble JJoruueckue AeMcTBUS:
e BBIIBIATh W XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKH OOBEKTOB
(sIBIIEHUI);
e YCTaHABJIMBATh CYIICCTBEHHBIN MPHU3HAK KJIacCU(UKAIIUN, OCHOBAHUS JJIs
00001IeHNS U CpaBHEHUS,



BBISIBIIATH 3aKOHOMEPHOCTH M MIPOTHBOPEUHUS B pacCCMaTpUBaEeMbIX (haKTax,
TAHHBIX U HAOIIOACHUIX, OTHOCSIIUXCS K (PU3MUECKUM SIBIICHHSIM;
BBISIBIIATh TPUYMHHO-CJICICTBEHHBIC CBSI3U TNPU H3yYeHUH (PU3MUecKux
SIBIICHUI U TIPOIIECCOB, JENaTh BHIBOABI C UCIIOJIb30BAHNEM JICTyKTUBHBIX U
MHIYKTUBHBIX YMO3AKIIOUCHHH, BBIIBUTATh TUIIOTE3BI O B3aUMOCBS3AX
(bU3UYECKUX BEIUYNH;

CaMOCTOSITENTFHO BEIOMPATh CIIOCO0 pelieHus yueOHol pusnaeckoi 3aaaun
(cpaBHEHHE HECKOJbKMX BAapUaHTOB pEIIeHHs, BBHIOOp Haubolee
MOIXO/ISIIIIET0 ¢ YYETOM CaMOCTOSTENIEHO BBIJICIICHHBIX KPUTEPHUEB).

ba3oBbIe ucciienoBaTeIbCKIE AEeMCTBUS .

UCITIOJIB30BATh BOIPOCHI KaK UCCIIEI0BATENbCKUI NHCTPYMEHT IMO3HAHNS;
IPOBOJIUTH IO CAMOCTOATENIBHO COCTABIEHHOMY IUIAHY OIIBIT, HECJIOKHBIN
¢u3nuecKkuii SKCIEpPUMEHT, HEOONbIIOe HCCIAEAOBAHHE (PU3MUECKOTO
SBJICHUS,

OLICHMBaTh Ha TPUMEHUMOCTh U JOCTOBEPHOCTh HH(OpMaIuIo,
NOJIYYEHHYIO B XOJI€ UCCIIEOBAHUS WIIM SKCIIEPUMEHTA;

CaMOCTOATENTHHO (POPMYIHPOBATH 000OIIEHUS U BBIBOJIBI 10 pe3yJbTaTaM
IPOBEIEHHOTO HAOJIOICHHUSI, OIIbITA, UCCIIEOBAHUS;

IPOrHO3UPOBATh  BO3MOKHOE  JalibHEHIee pa3BUTHE  (PUBMUECKHUX
IPOIIECCOB, a TAKXKE BBIABUTATH MPEIOIOKEHUS 00 UX PA3BUTHH B HOBBIX
YCIIOBUSIX M KOHTEKCTaX.

PabGora ¢ undgopmanmeii:

NPUMEHSATh Pa3IMYHbIE METOJIbI, HHCTPYMEHTBI U 3aIpPOCHI TIPU MOUCKE U
orObope HMH(pOpMAIIMU WM JAaHHBIX C Y4ETOM NPEIOKEHHOW Yy4ueOHOM
buznveckoi 3a1aun;

aHAJIM3UPOBATh, CUCTEMATH3UPOBATh M WHTEPIPETUPOBATH HHPOPMAIIHIO
pa3IMYHBIX BUAOB U ()OPM TIPEICTABICHUS;

CaMOCTOSATETILHO  BBIOMPATh ONTUMAJIbHYIO (GOpPMY TpECTaBICHUS
uHbOpMAIIMK W WUIIOCTPUPOBATh pellaeMble 3aJadll  HECIOKHBIMHU
CXeMaMH, TuarpaMMamMu, HHOU rpauKoi 1 X KOMOMHAIUSIMHU.

KomMmyHuKaTHBHBIE YHUBeEPCcAJIbHbIE YUeOHbIe 1eificTBUS:

B X0J€ OOCyXkJeHusi ydyeOHOro Marepuala, pe3ysbTaToB J1abOpaTOPHBIX
paboT 1 MPOEKTOB 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOM TEMBI U
BBICKA3bIBaTh WJCH, HALICJIICHHBIE HA PELICHUE 3aJa4yd U IOAJCPKAHUE
OJ1aro’kenaTebHOCTH OOIIEHUS;

COIIOCTABJISITh CBOU CYXICHHS C CYXICHUSMH JPYTHUX YYaCTHHUKOB
nuasnora, 0OHapy>KUBaTh Pa3IUyUe U CXOJICTBO MO3ULIUIA;

BBIPAXaTh CBOKO TOUKY 3pEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;



MyOJUYHO MPEACTABIATh PE3YyIbTaThl BBIIOJHEHHOTO (PU3UYECKOTO OIbITA
(3KCIEpUMEHTA, UCCIEAOBAHMS, POEKTA);

MOHUMATh U UCIIO0JIb30BaTh NPEUMYIIECTBA KOMAHAHONW U UHAUBUAYAIbHOM
paboThI MpHU PelIeHUH KOHKPETHON (PU3UUEeCKOi MpoOIeMbl;

OPUHUMATh LEJIM COBMECTHOW JESITEIbHOCTH, OPraHU30BbIBATH ACHCTBUSA
N0 €€ JMOCTWKEHHUIO: pACIpENesaTh poOJIM, OOCYXAAaTh IPOLECCHl U
PE3yNbTaThl COBMECTHOM paboThl, 0000111aTh MHEHUS HECKOJIBKUX JIHOJEH;
BBITMOJHATH CBOIO YacTh palOTHI, JOCTUTasi KAYECTBEHHOTO pe3yibTaTa 1o
CBOEMY HaIIPaBJICHUIO U KOOPAUHUPYS CBOU JACHCTBUS C IPYTUMU YJICHAMU
KOMAaH/Ibl;

OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSATEIBLHO CPOPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

PeryasiTuBHbIC YHUBepPCAJIbHbIE y4eOHbIEe NeHCTBHS

Camoopranusanus:

BBISBJIATH MPOOJIEMBI B JKM3HCHHBIX M YYCOHBIX CUTYaIMsX, TPECOYIOIINX
JUTSI pereHust (GU3NISCKUX 3HAHMI;

OpUEHTUPOBATHCS B  PAJMUYHBIX MOAXOAAX HPHUHATHS  pelIeHUn
(MHIUMBUIyaIbHOE, TPUHATHE DPEIICHHUs B TPyMINe, MPUHSATHE PpelIeHUuMN
TPYIION);

CaMOCTOSATEILHO COCTABIIATH AITOPUTM pellIeHUs GU3NUECKON 3aa4 WUIIH
IUTAaHA WCCJIEJOBAHMUS C YYETOM HMEIOIIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTUPOBATh Mpe/jlaraeMble BAPUAHTHI PEIICHHUI;
nenaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 32 PCIICHHE.

CaMOKOHTpO.HI), AMOIHMOHAJIbHBbIN NHTEJIEKT:

JaBaTh A/ICKBATHYIO OLICHKY CUTyallUH U MPEAJIarath IJIaH €€ U3MEHEHHUS;
OOBSCHATh TPUYMHBI  JOCTWKEHUA (HEHOCTHIKEHHS) PE3yJbTaTOB
JeSITeIHbHOCTH, AaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTHUBBI B JIESITENBHOCTh (B TOM YHUCJE B XOJ BBIMOJHEHHS
¢u3nueckoro WMCCIENOBAaHWS WM TPOEKTa) HAa OCHOBE HOBBIX
O00CTOSITENICTB, W3MEHHBIIMXCS CHUTYyallMid, YCTAaHOBJICHHBIX OIIHOOK,
BO3HUKIIUX TPYIHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSM;

CTaBUTH ce0sl HA MECTO JIPYTOro YeJI0BEKa B XOJ€ CIopa WU AUCKYCCUH Ha
Hay4YHYIO TEMY, IOHUMAaTbh MOTUBbI, HAMEPEHHUSI U JIOTHKY APYTrOro;
MPU3HABATh CBOE MPABO HAa OMIMOKY MpHU pelieHuu GU3NIeCKUX 3a1ad Uiu
B YTBEPKICHUAX HA HAYYHBIE TEMBI U TAKOE K€ IIPABO APYroro.

HPEAMETHBIE PE3YJIBTATDBI



K xoHIy 00yueHus: B 7 Kjacce npeIMETHbIE PE3YJIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHA: (PU3MYECKHUE W  XUMHYECKHE  SBJICHUS,
HaOJIIO/IEHUE, SKCIIEPUMEHT, MOJIeNb, TMIOTE3a, €AMHMIBI (PU3HMUECKHUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHUS BellecTBa (TBEpIOE,
KHUJKOE, Ta3000pa3HOE), MEXaHUYECKOE [IBI)KEHHE (PaBHOMEPHOE,
HEPABHOMEpPHOE, TNPSIMOJUHENHOE), TPAEKTOPHs, PaBHOJAEHCTBYIOLIAS
cuna,  gedopmamus  (ympyras, IUIACTUYECKAasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuyarh sBiaeHUs (Auddys3us, TEMIOBOE IBHKEHHE YacCTHUI] BELIECTBA,
PaBHOMEpPHOE  JBWKECHHE, HEPABHOMEPHOE  JIBU)KEHUE,  HWHEpUUs,
B3aMMOJICVCTBUE TEJ, PABHOBECUE TBEPJIBIX TEJI C 3aKPEIJIEHHOM OCBHIO
BpalleHus, Niepeaya JaBiIeHUsI TBEPAbIMU TEIaMU, )KUAKOCTIMH U ra3amu,
aTMoc(epHOE [aBlieHWE, IUJIaBaHHWE TeJl, MPEBPALICHUS MEXaHUYECKOU
SHEPIruM) IO ONHCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIHX JaHHOE (PU3NYECKOE SBJICHUE;

pacmo3HaBaTh NPOSBICHHE U3YYCHHBIX (U3UYECKUX SBJICHUN B
OKpYXalollleM MHpe, B TOM uucie (U3UYECKUE SIBICHUS B TMPUPOJIE:
IpUMEPHI JIBMXKEHUSI C Pa3/IMYHBIMU CKOPOCTSIMH B KMBOM M HEXHBOU
OpUPOJE, NOEHCTBUE CWIBI TPEHHS B MPUPOJEC M TEXHUKE, BIUSIHUE
aTMOC(EpHOTO J1aBJICHUs Ha KMBOW OpraHu3M, IJIaBaHUE pbIO, phluaru B
TEJIe YeJIOBeKa, MPU 3TOM TEPEBOIUTH MPAKTHUECKYIO 3a7a4y B y4eOHYIO,
BBIJIEIISATH CYIIECTBEHHbIC CBOMCTBA (MTPU3HAKHN) (U3UUECKUX SBJICHUIA;
ONMKCHIBATh MU3yUYEHHBIC CBOMCTBA TeN M (DU3UUYECKUE SIBICHHS, UCTIONB3YS
dusznueckre BeMMYuHbI (Macca, 00bEM, TNIOTHOCTD BELIECTBA, BpeMsi, MyTh,
CKOPOCTb, CPEIHASI CKOPOCTh, CHJIa YIPYTrOCTH, CHJIA TSKECTH, BEC TeEla,
CHUJIa TPEHHUS, TaBJICHHE (TBEPIOTO TeNA, KUIKOCTH, I'a3a), BBITAIKMBAOLIAS
CWJia, MeXaHuuyeckas paboTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIBI,
KO3(QQUIIMEHT TMOJEe3HOro JACUCTBHUS MEXaHU3MOB, KHHETHYECKas U
NOTEHIMAaIbHAs SHEpPrusi), NpU ONKHCAHUU TPaBUIBHO TPAKTOBATh
(Gu3NYECKUil CMBICI UCTIOb3YEMbIX BETUYMH, UX 0003HAYCHUS U €TUHUIIBI
(¢u3NYeCKNX BEIUYHMH, HAXOAUTh (OPMYIIbI, CBSI3BIBAIOIINE JIaHHYIO
¢u3nyuecKky0 BETWYMHY C JPYTMMU BEJIMYMHAMH, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEN (DU3UUECKUX BEIUYNH;

XapaKkTepu30BaTh CBOMCTBAa TeJ, (U3MUECKHE SBICHUS M MPOLECCHI,
WCIIOJIb3Ys MpaBuiia CIOKEHUsI CUJl (BAOJb OJIHOM MpsiMOil), 3akoH ['yka,
3akoH [lackansi, 3akoH ApxuMme/a, MPaBUJIO paBHOBeCHUsl pbluara (0J0Ka),
«30JIOTOE TPABUJIO» MEXAHUKHM, 3aKOH COXPAHEHUS MEXaHMYECKON



SHEPruM, MpU OSTOM JaBaTh CIOBECHYIO (OPMYIHUPOBKY 3aKOHA U
3aIMChIBAaTh €r0 MATEMATUYECKOE BBIPAKEHHUE;

OOBSICHATH (U3UYECKUE SBJICHUS, MPOILECCHl U CBOMCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE CHUTYyallud MPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa:
BBISIBJIATh MPUYUHHO-CIIC/ICTBEHHBIE CBS3U, CTPOUTH OOBACHEHUE U3 1-2
JIOTUYECKUX IIAaroB ¢ OMOpoM Ha 1—2 M3y4YEHHBIX CBOWCTBA (PU3MYECKUX
SBJICHUH, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

peliatb pacu€THble 3a7adyd B |—2 JEWCTBUS, HMCHONB3Yd 3aKOHBI U
dbopmynbl, cBsi3bIBarolde (DU3NUYECKUE BEIUYMHBI: HAa OCHOBE aHalu3a
yCJIOBHS 3aJlauy 3aMHUChIBaTh KPATKOE YCIOBUE, MOACTABIATh (hU3NUECKUE
BEJTMYUHBI B (OPMYJIBI U TPOBOJAUTH PACU€Thl, HAXOJIUTh CIPABOYHBIC
JTaHHBbIE, HEOOXOUMBIE JIJIsl PEIIeHUs 3ajiay, OIICHUBATh PEATUCTUYHOCTh
MOJIY4EeHHON (DU3NYECKON BEITMUYUHBI,

pacrio3HaBaTh NPOOJEMBbI, KOTOPbIE MOXKHO PEIIUTh MPH TMTOMOIIU
(bU3UYECKUX METOJIOB, B OMMCAHUW UCCIICIOBAHUS BBIICIIAThH IPOBEPSIEMOE
peANoioKeHUe (TUIOTE3Y), pa3IndaTh U MHTEPIPETUPOBATH MOJTYICHHBII
pe3yibTaT, HaXOAUTh OIIMOKU B XOJI€ OIbITAa, JejaTh BBIBOILI IO €T0
pe3yabpTaTam;

OPOBOAUTH OMBITHI MO HAOMIOAEHUI0 (PU3MYECKUX SIBICHUN WU
(bu3MUeCcKrX CBOMCTB Tell: OPMYITHPOBATH MPOBEPSEMBIE TPEANONI0KEHNUS,
coOupaTh YCTAaHOBKY M3 MPEIJIOKEHHOTO 000pyAOBaHUs, 3aIUCHIBATh X011
ombITa U GOPMYITHUPOBATH BHIBOBL;

BBINIOJIHATh TMpPSMbIE H3MEPEHHUS PACCTOSHHS, BPEMEHHM, MacChl Tela,
o0béMa, CHJIBI M TEMIEpaTypbl C UCIOJIB30BAHMEM aHAJIOTOBBIX W
u(pPOBBIX TPUOOPOB, 3alKUCHIBATH ITOKAa3aHUsI TPUOOPOB ¢ YUYETOM
3aTaHHOM aOCOJIFOTHOM MOTPEITHOCTH H3MEPECHHUI;

IPOBOAUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJTHON (PH3NYECKON BETUYUHBI OT
OPYrol C UCIOJIb30BAaHUEM TMPAMBIX H3MEPEHUN (3aBUCHUMOCTH IyTH
PaBHOMEPHO JABMKYLIETOCS T€JIa OT BPEMEHHU JBUKEHUS TEJIA, CUIIbI TPEHUS
CKOJILKEHHSI OT Beca Teja, KadyecTBa OOpaOOTKM TMOBEPXHOCTEH Ten U
HE3aBUCUMOCTH CWJIbI TPEHHS OT IUIOIIAJANA COIPUKOCHOBEHUS TEJl, CHUJIBI
YOPYTrOCTH OT YIJIMHEHUS MPYKUHBI, BBITAIKUBAIOWIEH CHUIIBI OT 00bEMa
NOTPYKEHHOM YaCTH TEJIA U OT IUIOTHOCTHU JKHUJIKOCTH, €€ HE3aBUCUMOCTH
OT IJIOTHOCTH TeJa, OT IIyOUHBI, HA KOTOPYIO MOTPY>KEHO TEN0, YCIOBUMN
TUTABaHUS TEJ, YCJIOBUN PaBHOBECHS phluara W OJOKOB), Y4acCTBOBATh B
IUTAHUPOBAHWM  Y4eOHOTO HWCCIIEJIOBaHUSA, COOUpATh YCTAHOBKY W
BBIMIOJIHSITh M3MEPEHUs, Cleays MpeIIOKEHHOMY IUlaHy, (pUKCHpOBAThH
pe3yabTaThl MOJYYEHHOW 3aBUCHUMOCTH (PU3MUECKUX BEIIMYUH B BHUJIC



MPEIOKCHHBIX TaOIUI] U TpadUKOB, JENaTh BBIBOABI IO pe3yJbTaTaM
HCCJICTIOBAHMS,;

MPOBOJUTL KOCBEHHBIE H3MEpPEHUS (U3UYECKUX BEIWYUH (IUIOTHOCTH
BEIIECTBA KUIKOCTHU U TBEPIOTO TeJIa, CHJIAa TPEHUS CKOJIBKEHUS, TABJIICHHUC
BO37lyXa, BBHITAIKUBAIONIAs CHJIA, JICHCTBYIOIIAs Ha TMOTPYy)XKEHHOE B
KUAKOCTh  Telo, KOA(D(UIIMEHT IONE3HOTO  JEUCTBHSI  MPOCTHIX
MEXaHH3MOB), CIEAys TMPEIIOKECHHOW HWHCTPYKIMK: TPH BHITOJHEHUN
U3MEpeHNUl CcoOUpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W BBIYHCIATH
3HAYCHNE NCKOMOH BEJTMYHHBI;

coOJTI01aTh TIpaBUiIa TEXHUKU OE30IaCHOCTH IIPH paboTe ¢ JIA0OpaTOPHBIM
000opy10BaHUEM;

yKa3bIBaTh MPHUHIUIBI JTEUCTBHUS TPUOOPOB M TEXHHUYCCKHX YCTPOMHCTB:
BEChI, TEPMOMETp, IUHAMOMETp, COOOMIAIIINECS COCYIbI, OapoMeTp,
phIyar, MOJABMKHBIA W HEITOABUKHBIN 010K, HAKIIOHHASI TNTIOCKOCTH;
XapaKTepU30BaTh TMPUHIMUIBI  JACHCTBUS  H3YYCHHBIX NPHOOPOB H
TEXHHYECKUX YCTPOWCTB C ONMOPOM HAa WX ONHCaHUSA (B TOM YHCIIE:
NOJIIUITHUKHA, YCTPOMCTBO BOJONPOBOJAA, THAPABIMYCCKUNA TIpecc,
MaHOMETp, BBICOTOMED, TIOPIITHEBOI HACOC, apEOMETP), UCIIONB3Ys 3HAHHMSI
0 CBOMCTBaxX (YM3MUECKUX SIBICHUN U HEOOXOAMMbIE (GU3HIECKUE 3aKOHBI 1
3aKOHOMEPHOCTH;

NPUBOAWTh  TpPUMEpPhl  (HAXOAWTH WHQPOPMAIMIO O  TpHMEpax)
NPaKTUYECKOTO HCTOIh30BaHUS (M3MUYECKUX 3HAHUN B IOBCEIHEBHOMN
KU3HM 11 oOecTiedeHus1 0€30MacHOCTH IIPU OOpaIlleHUH C TIPUOOpaMu U
TEXHUICCKUMU YCTPONCTBAMH, COXPAHECHHUS 3JI0POBBS M COOIIOCHISI HOPM
9KOJIOTUYIECKOTO IMOBEACHHS B OKPY KaIOIIeH cpejie;

OCYILIECTBJIATh OTOOp HWCTOYHWUKOB wuH(popmammu B HHTepHETE B
COOTBETCTBHH C 3aJJaHHBIM TIOUCKOBBIM 3aIPOCOM, Ha OCHOBE MMECIOIIIUXCS
3HAHUM W TyTéM CPAaBHEGHUS PA3IUYHBIX HCTOYHUKOB BBIJCIATH
UH(GOPMAIINIO, KOTOpAasi SBIAETCS MPOTUBOPEUYMBOM WM MOXKET OBITh
HEJI0OCTOBEPHOM;

UCIIOJIb30BaTh MPH BHITIOJHEHUN YYEOHBIX 3aJaHU HAYyYHO-TIOMYJISIPHYIO
auTepaTypy GU3HMUECKOro COACPKAHUS, CIPABOYHBIE MaTePUAIIbl, PECYPCHI
cetn VHTepHer, BiameTb mpUEMaMHU KOHCIIEKTHPOBAHHUS  TEKCTa,
npeoOpazoBaHust HHGOOPMAIIMU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;
co3JaBaTh COOCTBEHHBIE KpaTKHE MUCHMEHHBIC M YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MHPOPMAINK (HU3UIECKOTO COACPKAHUS, B TOM
qucIie MyOJUYHO IeTIaTh KPaTKHUe COOOIICHHSI O pe3yIbTaTaX MPOSKTOB UITU
y4eOHBIX UCCIIEIOBAHUN, TIPU ATOM TPAMOTHO HCIIOH30BATh M3YYCHHBIN



MOHSATUWHBIA anmapar Kypca (U3MKH, COMPOBOXKAATh BBICTYIUICHUE
NpE3CHTALUEN;

MIPU BBITIOJIHEHUU YYEOHBIX MPOEKTOB M UCCJIEAOBAaHUU paclpenessTh
00sI3aHHOCTH B TPYIIIIE B COOTBETCTBUU C TMOCTABJICHHBIMHU 3aJa4yaMu,
CICIUTh 3a BBIIIOJHECHUEM IUIaHA JCWCTBUM, AaIEKBATHO OLEHUBATH
COOCTBEHHBI  BKJaJA B  JCSATEIBHOCTh  TPYIIbI, BBICTPAUBATh
KOMMYHHUKATUBHOE B3aUMOJCHCTBUE, YYUTHIBAsI MHEHUE OKPYKAIOIIUX.

K xoniy oOyuenusi B 8 Kiacce npeaMeTHbIE pe3yIbTaThl Ha 0230BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

UCIIOJIH30BaTh TOHATHUSA: Macca U pa3Mepbl MOJIEKYJI, TEILIOBOE JTBUKCHHUE
aTOMOB U MOJICKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIITUYECKUE U
aMmopdHbIe TeNa, HACHIIIEHHBIH M HEHACHIIMICHHBIM TMap, BIAXKHOCTH
BO3/lyXa, TeMIepaTypa, BHYTPECHHSSI DHEPrusi, TEIUIOBOW JBUTATEIb,
AJIEMEHTAPHBIN JIEKTPUUICCKHUM 3apsifl, HICKTPUIECKOE T0JIe, MPOBOIHUKHU
U JUDJICKTPUKH, TIOCTOSHHBINA dJIEKTPUUECKUN TOK, MAarHUTHOE TOJIE;
pasnuuath SBJICHHUS (TEIUIOBOE PACIIMPEHHE M CXKaThe, Tervionepesada,
TEIJIOBOE paBHOBECHE, CMAauMBaHWE, KAMWJUISPHbBIC SBIICHHS, HCIIApEHUE,
KOHJCHCAIUs, IJIaBJIeHUe, KpucTaum3anus (OTBEpAEeBaHUE), KUIICHHE,
TEeIIonepeaayda (TeTI0MpPOBOAHOCTS, KOHBEKIIHS, U3ITy4YEeHHE),
ANEKTpU3AlUs T, B3aUMOJICUCTBUE 3apsAJIOB, AEHUCTBUS JIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKaHHWE, B3aNMMOJICHCTBUE MAarHUTOB, JIEWCTBUE
MAarHUTHOTO TOJIsI HA MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAs WHIYKIIUS)
0 ONUCAHHUIO HX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIKX JaHHOE (PU3NYECKOE SBJICHUE;

pacmo3HaBaTh TPOSBICHUE U3YYCHHBIX (U3UUECKUX SBICHUU B
OKpYXaIollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B TMPUPOJIE:
NOBEPXHOCTHOE HATSXKEHHE W KalWUIApHBIE SBJICHUA B MPHUPOJE,
KpUcCTajUlbl B Tmipupone, usinydeHue ConHua, 3aMep3aHue BOJOEMOB,
MOpCKHe Opu3bl, 00pa30BaHKE POCHI, TYMaHa, WHEs, CHETa, JJIEKTPHUUECKHE
SBJICHUS B atMoc(epe, dMEKTPUYECTBO >KUBBIX OPTaHU3MOB, MAarHUTHOE
noJie 3eMitH, pei( MoI0COB, POIIb MATHUTHOTO TTOJIS JIJIs1 )KU3HH Ha 3emiie,
NOJISIPHOE CHUSHHUE, TMPU HTOM TMEPEeBOJUTHh MPAKTHUYECKYIO 3aJady B
yueOHYyI0, BBIICNATH CYIIECTBEHHBIC CBOMCTBA (MPU3HAKK) (U3HUUSCKUX
SIBIICHUI;

OMHCHIBATh M3yUYEHHBIC CBOMCTBA TeN M (DU3UUYECKUE SIBJICHUS, UCTIONB3YS
du3nueckre BEIMYUHBI (TeMIepaTypa, BHYTPEHHSIS SHEPTHsI, KOJIUYECTBO
TEIJIOThI, yJeNbHas TEIJIOEMKOCTh BEIECTBAa, YJAEJbHAs TEIUIOTa
IJIABJICHUS, YJEJbHAsl TEIUIOTa MapooOpa3oBaHuUs, YleJbHAs TeIuloTa
CropaHusi TOIUIMBAa, KOA(QPUUUEHT TMOJE3HOro JEHCTBUS TEIJIOBOM



MAaIlTUHBI, OTHOCUTEIIbHAS BIIAYXHOCTH BO3/IyXa, DJICKTPUUECKUAM 3apsi, Crjla
TOKa, DJEKTPUYECKOEC HAIMpPSOHKEHUE, COMPOTUBICHHE IPOBOJTHUKA,
yJeIbHOE COMPOTUBIICHHE BEUIECTBA, pa00Ta U MOILTHOCTH YIEKTPUUECKOTO
TOKa), TPU ONHCAHWHM TPABUIBLHO TPAKTOBATh (PU3WYCCKUNA CMBICI
UCIIOJIb3YEeMBIX BEJTUYMH, 0003HAYEHHUS M €TUHUIIBI (PU3UYCCKUX BEITUYHH,
HAXOAUTh (OPMYJIBI, CBS3BIBAIONINE JaHHYIO (U3UYECKYI0 BEIMYHHY C
JIPYTHMH BEIIMYWHAMHU, CTPOUTH TpadUKH H3YYEHHBIX 3aBHUCHUMOCTEH
(bU3UYECKUX BEJIUYUH,

XapaKTepHu30BaTh CBOWCTBA TeJ, (U3MYCCKUE SBJICHHUS W TIPOIECCHI,
UCIIOJIb3YsST OCHOBHBIC ITOJIOKCHUS MOJICKYISIPHO-KHHETHYCCKON TECOPHUH
CTPOEHUS BEIECTBA, MPUHIUIT CYNEPIIO3UIIUN ToJiel (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUS 3apsjaa, 3akoH OMa /sl yJacTKa IeTH, 3aKOH
Jlxoyns—JIeHIa, 3aKoH COXpaHEHUs! SHEPTUH, TIPU 3TOM JIaBaTh CIIOBECHYIO
(GOpMYIHPOBKY 3aKOHA ¥ 3aITUCHIBATH €T'0 MATEMAaTHICCKOE BBIPAKCHUE;
OOBSCHATh (PU3MYECKHE TPOIECChI M CBOMCTBA TEJI, B TOM YHCIC U B
KOHTEKCTE CHUTYyalluil MpPaKTUKOOPUECHTUPOBAHHOTO XapaKTepa: BBIABIATH
NPUYUHHOCIICICTBCHHBIC CBS3U, CTPOUTh O0BsICHEHUE U3 1—2 JTOTHYECKUX
IIaroB C OMOpoil Ha 1-2 W3yYEeHHBIX CBONCTBA (U3NUYCCKUX SIBICHHUHU,
(GU3NIECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemats pacu€THbBIC 3amadyd B 2—3 JCHCTBHS, WCIONB3YsS 3aKOHBI H
GopMynbl, cBs3bIBalONKEe (U3MUYSCKUE BEIWYMHBI: Ha OCHOBE aHaJM3a
YCIIOBHSI 3a/laydl 3alHChIBaTh KPATKOE YCIOBHE, BBIABISATH HEIOCTATOK
JaHHBIX JUISI pENICHHs 3aJadd, BBIOMPATh 3aKOHBI H  (OPMYIIH,
HEOOXOAMMBIE JJIsi €€ pelIeHHs, NPOBOJHUTH pPacy€Thl M CpPaBHUBATH
NIOJTy4YeHHOE 3HAYCHHE (PH3NIECKON BEIIMUMNHBI C U3BECTHBIMH JIAHHBIMU;
pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXKHO pEIINTh MPH TOMOIIN
(U3NIECKUX METOJIOB, HCIIOJIb3Ysl OIHMCAHWE WCCIICIOBAHMS, BBIICISATH
IpoBEpsieMOE  TPEIONIOKEHNE, OIEHWBATh MPAaBUIBHOCTh TOPSAKA
IIPOBEICHUS UCCIEAOBAHMS, I€TIATh BBIBOIBI;

NPOBOAUTH OMBITBI 1O HAOMIOAEHUIO (PUBMYECKUX SBICHUN  WIH
dbu3nuecKnX CBOMCTB Tel (KamUUSIPHBIE SBIICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT €r0 00bhEMa, TeMIepaTypbl, CKOPOCTH MPOIECca OCTHIBAHUS U
HarpeBaHWsl TPU M3IYyYEHUH OT IBETA W3Iydaromied (MOTIIOMIAOIICH )
MOBEPXHOCTH, CKOPOCTh HCIAPEHUS BOJIBI OT TEMIEPATYPHI KUIAKOCTH H
wiomaan e TOBEPXHOCTH, DOJIEKTPU3AIMS TeI H B3aWUMOJCHCTBUE
ANEKTPUYECKUX 3aps/iOB, B3aUMOJICWCTBHE TIMOCTOSIHHBIX MAarHHUTOB,
BU3yaJu3alisi MarHUTHBIX TIOJEH TIOCTOSHHBIX MAarHWTOB, JEHCTBUS
MarHuTHOTO TOJS HAa TPOBOJHUK C TOKOM, CBOMCTBA JJIGKTPOMArHUTA,
CBOMCTBA DJEKTPOJBHUTATENs IOCTOSHHOTO TOKa): (OpMyIHpOBATH



MpOBEpsIEMbIE MPEATON0KEHHsI, COOUPATh YCTAHOBKY M3 MPEIJI0KEHHOTO
000pyA0BaHUs, ONUCHIBATH XOJ1 OMbITA U (POPMYIUPOBATH BHIBOIbI;
BBITNIOJHATh MPSIMbIE U3MEPEHUS TEMIIEPATYPbI, OTHOCUTENIBHON BIAKHOCTH
BO3JlyXa, CHUJIbl TOKAa, HANpSKEHUS C HCIOJb30BAHUEM aHAJOTOBBIX
npuOOpOB M JATYUKOB (PU3MYECKUX BEIUYMH, CPABHUBATH PE3YJbTATh
U3MEPEHUN ¢ yuéTOM 3aJ]aHHON a0COIIOTHOM MOTPENTHOCTH;

IPOBOAUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJTHOM (PU3NYECKON BETMYUHBI OT
Ipyrol ¢ MCHOJB30BAHMEM  MPSMBIX HU3MEpPEHUN  (3aBUCUMOCTD
CONMPOTHUBJICHUS] TPOBOJHUKA OT €ro JJIMHBI, IUIOHIAJAM TONEPEUHOTO
CEYEHMsI U Y/ICJIbHOTO COMPOTUBIICHUS BEIIECTBA MPOBOJIHUKA, CUJIbI TOKA,
UAYIIEro 4epe3 TMPOBOJHUK, OT HANpPSOKEHWS Ha  IPOBOJHUKE,
UCCJIEIOBAaHUE TMOCJEAOBATENIbHOTO M MapaJyIeNIbHOIO  COEAMHEHHI
NPOBOJAHUKOB): IUIAHUPOBATh HCCJIEAOBAHHE, COOMpPAaTh YCTAHOBKY H
BBIMIOJHATh M3MEPEHUs, CIenys MpeUIOKEHHOMY IUIaHy, (UKCHpPOBATH
PE3yNbTATHI OTYYEHHON 3aBUCUMOCTH B BHJI€ TaOJIUII U TpaUKOB, J1EeJaTh
BBIBOJIBI IO PE3YJIbTaTaM HCCIIEIOBAHUS;

NPOBOAUTh KOCBEHHbIE U3MepeHus (U3MYeCKUX BeIMYUH (ylelbHas
TEIUIOEMKOCTh ~ BEIIIECTBA, COMPOTHUBICHUE IMPOBOJIHHKA, paboTra W
MOIIIHOCTh 3JEKTPUYECKOTO TOKAa): TUIAHMPOBATH HM3MEPEHHs, COOHpaTh
AKCHEPUMEHTAIBHYIO YCTAHOBKY, CIEIysl MPEIIOKEHHON MHCTPYKIUHU, U
BBIYHCJISITh 3HAUEHUE BEJTNYUHBI;

coOJI01aTh MIpaBUila TEXHUKU O€30MaCHOCTH U paboTe ¢ J1abopaTOpHBIM
000opy1I0BaHUEM;

XapaKTepu30BaTh TMPUHIUINBI  JACHCTBUS U3YYEHHBIX MPUOOPOB H
TEXHUYECKUX YCTPOMCTB C ONOPON HAa UX ONMHUCAHUS (B TOM YHCIIE: CUCTEMA
OTOIUICHHS JOMOB, TUTPOMETp, TapOBasi TypOUHA, aMIIEpPMETP, BOJIBTMETD,
CUETUMK DIIEKTPUUYECKOW DHEPIHH, DIEKTPOOCBETHTEIbHBIE MPUOOPHI,
HarpeBaTebHbIC AIIEKTPONIPUOOPHI (mpumepsl), AIEKTPUYECKUE
PEAOXPAHUTENH, AIEKTPOMArHUT, 3IEKTPOABUTATENb TOCTOSIHHOTO TOKA),
UCTIONIb3Ys 3HAHUS O CBOMCTBax (DM3MYECKUX SBICHUA M HEOOXOIMMbBIC
puznyeckue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOIICTBA M HU3MEpPUTEIbHbIE
prOOPHI IO CXeMaM M CXeMAaTUYHBIM PUCYHKaM (KUAKOCTHBIA TEPMOMETD,
TEPMOC, TICUXPOMETP, TUTPOMETpP, [ABUTaTElIb BHYTPEHHErO CroOpaHus,
ANEKTPOCKOII, PEOCTaT), COCTABIATh CXEMbl JJIEKTPUYECKUX IEenell ¢
MOCJIEIOBATENILHBIM U MapaIJIEIbHBIM COEIMHEHUEM 3JIEMEHTOB, pa3inydasi
YCIIOBHBIE 0003HAYEHUS AIEMEHTOB 3JIEKTPUUECKUX LIETIEH;

NPUBOAUTHL  MpUMEPbl  (HAXOAUTH HHPOPMAIMIO O  MPUMEpPAX)
MPAKTUYECKOTO MCIOJIb30BaHUS (PU3NYECKUX 3HAHUU B IOBCEIHEBHOMU



KU3HU 151 oOecrieueHus: 0€30MacHOCTH NP OOpallleHuH ¢ MpudopaMu U
TEXHUYECKUMU YCTPOUCTBAMH, COXPAHEHHUS 310POBbs U COOJIIOIEHUSI HOPM
JKOJIOTMYECKOTO IOBEAEHUS B OKPYIKAIOLLEH Cpene;

OCYLIECTBJISITh MOUCK HHPOpMaUUU (U3HUECKOTO COJACpKAHMUS B
HNHTepHeTe, Ha OCHOBE WMEIOIIUXCA 3HAHUM U NYyTEM CpPaBHEHUA
JOTIOTHUTENbHBIX HCTOYHUKOB BBIIENSATh HH(OPMAIUIO, KOTOpas ABIsETCS
IPOTUBOPEUHUBON MU MOKET OBITh HEJJOCTOBEPHOIA;

UCIOJIb30BaTh MPH BBINOJHEHUN YYEOHBIX 3aJaHUM HAyYHO-TIOMYJISIPHYIO
AUTEpaTypy GU3HUECKOro COAepkKaHUs, CIPABOYHBIE MaTepUabl, PECYPChI
ceru UurepHer, Biagers IpuéMaMHU KOHCIEKTUPOBAHUS TEKCTA,
npeoOpazoBaHusi HHGOPMAIIMU U3 OJHON 3HAKOBOM CHCTEMBI B JAPYTYIO;
co3JaBaTh COOCTBEHHbIE MHUCbMEHHBbIE U KpaTKUE YCTHBIE COOOIIEHUS,
0000mass wHpOpMaNMIO U3 HECKOJBKUX HMCTOYHUKOB (DU3NUECKOTO
coJiep KaHusl, B TOM YHCJIE ITyOJIMYHO MPEACTABIATH PE3yIbTaThl IPOSKTHON
WJIY UCCIIEI0BATENBCKOU €SI TEIBHOCTH, IIPU 3TOM I'PAMOTHO UCIIOJIB30BATh
U3YUYCHHBIH TOHATHMHBIA ammapar Kypca (HU3uMKH, CONPOBOXKIATH
BBICTYILJICHUE ITPE3CHTALUEN;

IOpY BBINOJHEHUM YYEOHBIX HPOEKTOB U HCCIEJOBAaHUN (PU3MUECKUX
IPOILIECCOB PACIpPENEsATh OO0S3aHHOCTU B TPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMHU 3aJja4aMU, CJICIUTh 3a BBIIIOJHEHHUEM IUIaHA ACHCTBUM U
KOPPEKTUPOBaTh €ro, aJeKBaTHO OLIEHWBAaTh COOCTBEHHBIH BKJIAJ B
NEATEIIBHOCTD IPYIIIIbI, BBICTPAUBAaTh KOMMYHUKATUBHOE B3aUMOJICUCTBUE,
HPOSIBIISISt TOTOBHOCTH pa3periaTtbh KOH(INKTHL.

K xonIty oOyuenusi B 9 Kiacce mpeIMeTHbIEC PE3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

UCIIONIb30BaTh TOHATHS: CHUCTeMa OTcuéTa, MaTepHalibHasg TOYKa,
TPACKTOPHUS, OTHOCUTEIHHOCTh MEXaHHMYECKOTO ABMKEHHS, nedopmarus
(ympyrasi, TiacTUYecKas), TPEHHE, LEHTPOCTPEMUTEIbHOE YCKOpPEHHE,
HEBECOMOCTh M TEPETPY3KH, IEHTP TKECTH, aOCONIOTHO TBEPAOE TEJo,
IIEHTP TSHKECTH TBEPAOTO Tella, PaBHOBECHE, MEXaHUYECKHUE KOJIeOaHUs U
BOJIHBI, 3BYK, HHPPA3BYK U YIbTPa3BYK, IEKTPOMAarHUTHBIE BOJTHBI, IIIKAIa
ANIEKTPOMArHUTHBIX BOJIH, CBET, OJNM30PYKOCTh U JIaJbHO30PKOCTb,
CIEKTPBI UCITyCKaHUS M TOTJIONMICHUS, anbda, OeTa- U raMMma-u3IydcHus,
U30TOIBI, SIACpPHAs YHEPTETHKA;

paznuyath sBiI€HUS (PaBHOMEpPHOE U HEPABHOMEPHOE MPSIMOJIMHEWHOE
JNBUKEHHE, PABHOYCKOPEHHOE MPSMOJMHENHOE ABUXKEHUE, CBOOOHOE
MaJIcHUEe TeJl, PABHOMEPHOE JIBMXKEHUE MO OKPYXKHOCTH, B3aUMOJICHCTBUE
T€J, PEaKTUBHOE JIBIXKCHHUE, KoyieOaTellbHOE IBUKEHHE (3aTyxarolue u
BBIHY)KJICHHBIE KOJ€OaHUs), PE30HAHC, BOJHOBOE JIBIDKEHUE, OTPaKCHUE



3ByKa, MPSAMOJIMHEWHOE paclpoCTpaHEHUE, OTPAKECHHE W MPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPaKCHHE CBETA, Pa3jioKeHHEe OEIoro cBeTa B
CIEKTp M CJIOXEHWE CHEKTPAIbHBIX IIBETOB, JUCIEPCHsS CBETA,
€CTECTBEHHAs] PaJIMOAKTHUBHOCTh, BO3HHUKHOBEHUE JIMHEHYATOTO CIEKTpa
U3JTyYCHUS) 110 OTIMCAHUIO UX XapaKTEPHBIX CBONCTB U HA OCHOBE OITBITOB,
JEMOHCTPUPYIOIIHX JaHHOE (PU3NYECKOE SBICHUE;

pacmo3HaBaTh TPOSBICHHE W3YYCHHBIX (U3HUYECKHX SBJICHUN B
OKpyXaromeM Mupe (B TOM dYHuCie (U3NYCCKUE SBICHUS B TIPUPOJIC:
NPWINBBI U OTJIUBBI, ABMWKCHUE TIaHeT COTHEYHON CHCTEMBI, PEaKTUBHOC
JBUKECHUE IKUBBIX OPTraHW3MOB, BOCIIPUSATHE 3BYKOB JKHBOTHBIMH,
3eMJICTPSICEHUE, CCEHCMUYECKHME BOJIHBI, I[yHaMH, 0JXO, I[BETa Tell,
ONTHYECKHE SBJICHUS B TMPHUPOJC, OMOJIOTHYECKOE JIEHCTBHE BHJIMMOTO,
yIbTPaUOIETOBOIO W  PEHTICHOBCKOTO M3JIYyYEHUH, €CTCCTBCHHBIN
PaIMOAaKTHBHBIA (OH, KOCMHYECKHE JIYYH, DPAJIUOAKTHBHOC H3IIYUCHHEC
NPHUPOJHBIX MHHEpAJIOB, JCHCTBUE pAJUOAKTUBHBIX W3JIYYCHHH Ha
OpraHu3M 4eJIOBEKa), NPH ATOM IEPEBOJMTHh MPAKTUYCCKYIO 3a7adyy B
y4eOHYI0, BBIICIATH CYIICCTBEHHBIC CBOWCTBA (MPU3HAKK) (HU3HUUCCKUX
SIBJICHU;

ONKCHIBATh U3yYEHHBIE CBOMCTBA Tel M (U3UUYECKUE SIBICHHS, UCTIONb3YS
¢usznueckre BEeTUYMHBI (CpeqHsIE W MTHOBEHHash CKOpPOCTh Teja MpHU
HEPAaBHOMEPHOM [IBI)KEHUH, YCKOpPEHHUE, MepeMelleHue, MyTh, YrioBas
CKOpOCTb, CHJIa TPEHUS, CUJia YNPYTOCTH, CHUJIA TSKECTH, YCKOpPEHHUE
CBOOOJHOTO TAaJeHUs, BEC TeJa, HUMIIYyJIbC Tella, HMIYJIbC CHIIbI,
MexaHu4deckass pa0oTa U MOIIHOCTh, TMOTEHIMATIbHAS JHEPrusi Tea,
MOJIHATOTO HaJ[ TMOBEPXHOCTHIO 3€MJIM, MOTECHIIMANbHAS DHEPIHsl CHKATOU
NPYXUHBI, KHHETUYECKask SHEPT U, TOJTHAS MEXaHUUECKasi SHEPTHs, IEPUO]T
M 4YacToTa KoJieOaHWM, JJIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOpPOCTh CBETa, IOKa3aTeldb NPEIOMJICHUS Cpelbl), TpPU ONMUCAHUU
NPAaBWIBHO TPAKTOBATh (PU3UYECKUM CMBICT HCIONB3YEMbIX BEIHYMH,
0003HaueHUsI W EAWHHIBI (U3MUYECKUX BEIWYHH, HAXOIUTh (HOPMYIIBI,
CBSI3BIBAIOLINE JAHHYIO (PU3MYECKYIO BEJIMYUHY C JPYTUMHU BEIMYMHAMH,
CTpOUTH TpahWKu N3YICHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIMYHH;
XapaKTepru30BaTh CBOWCTBA Tei, (U3MUECKUE SBICHHUS W TIPOIECCHI,
UCTIONIb3YS 3aKOH COXPAHEHHS YHEPTUH, 3aKOH BCEMHUPHOTO TATOTEHUS,
NPUHIAI CYNEPHO3UIIUA CHJI, TPHUHIMI OTHOCUTENbHOCTH [ amuies,
3akoHBl HbIOTOHA, 3aKOH COXpaHEHUS MMITYJIbCa, 3aKOHBI OTPKCHUS U
MIPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHUS 3apsI0BOTO W MacCCOBOTO YHCEI
P SIIEPHBIX PEAKIUAX, TMPU OTOM J1aBaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA W 3aITUCHIBATh €T0 MATEMATHYECKOE BHIPAKCHICE;



OOBSACHATh (PU3HYECKHE MPOLECChl M CBOMICTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTyalud NPAaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH
MPUYUHHO-CJIEICTBEHHbBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX
[IaroB ¢ OMOpod Ha 2—3 HM3YYECHHBIX CBOMCTBA (PU3MYECKUX SIBICHHMH,
(U3HUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarh pacu€THble 3a/1auu (OMUPAIOIIHUECS HA CUCTEMY U3 2—3 ypaBHEHHUI),
UCIIOJIb3YA 3aKOHBI U (POPMYJIbI, CBS3BIBAIOIINE (PU3NYECKUE BETUYUHBL: Ha
OCHOBE aHaJIh3a yCJIOBUS 3aJ]a4M 3alKChIBATh KPATKOE YCIOBHE, BBISBISATH
HEJO0CTAIOIIME WM U30BITOUYHBIE JaHHBIE, BHIOMPATh 3aKOHBI U (DOPMYJIBI,
HEOOXOJMMbIE ISl pELIEHUs, NPOBOAUTH pacu€Tbl M OICHUBATH
PEANMCTUYHOCTH MOJYYEHHOT0 3HAUCHUS (PU3NYECKOI BEITUUUHBI;
pacno3HaBaTh MPOOJIEMbI, KOTOpPbIE MOXXHO pElUTh NpH MOMOUIU
(Gu3MUeCKHX METO/OB, HCIOJb3Yysl ONMHMCAHHE HCCIIEOBAaHUS, BbIICIATH
npoBepsieMOe  TPEIONIOKEHUE, OLEHUBATh MPAaBUJIBHOCTh MOPSAKA
NPOBEJICHUS  MCCIEIOBAaHUs, JIeJaTh  BBIBOJABI, HMHTEPIPETHPOBATH
pEe3yNbTaThl HAOIIOICHUI U ONIBITOB;

OPOBOAUTH OMBITBI MO HAOMIOAEHUIO (PU3MYECKUX SIBICHUM WU
(¢u3nyeckux CBOMCTB Tesl (M3ydyeHue BTOporo 3akoHa HproToHa, 3akoHa
COXpaHEHHUsl HHEPrHM, 3aBHUCHUMOCTh IMEepHojAa KojeOaHuM NpPYKUHHOTO
MasiTHUKa OT Macchl Ipy3a U >KECTKOCTH MPY>KUHBI U HE3aBUCUMOCTH OT
aMIUINTY]Ibl MaJbIX KOJI€OaHUH, MPAMOJIMHENHOE pacIpOCTpaHEHUE CBETA,
pa3ioxeHue Oeloro cBeTa B CIEKTP, U3YYEHHE CBOMCTB M300pa’KE€HUS B
IUIOCKOM 3€pKajie U CBOWCTB H300pakeHHs NpeaMeTa B coOuparomiei
JUH3€, HaOJIOJEHHE CIUIOIIHBIX W JMHEMUYaThIX CHEKTPOB H3JIy4EHUs):
CaMOCTOSITEJILHO  CcOOMpaTh yCTAaHOBKY U3 HW30BITOYHOro Habopa
000py1I0BaHUS, OMUCHIBATH X0/ OIBITA U €r0 PE3yIbTaThl, POPMYIUPOBATH
BBIBOJIbI;

HOPOBOJIUTH NMPU HEOOXOTUMOCTHU CEPUI0 MPSAMBIX U3MEPEHUM, OIpenessis
cpeqHee 3HAa4YeHHE H3MepseMoil BenuyuHbl ((OKYyCHOE paccTOsHUE
coOuparomieii  JTUH3bI), OOOCHOBBIBATH BBIOOp cCHoOcO0a HW3MEPEHHUS
(u3MepuTenpHOro npudopa);

IOPOBOJIUTh HCCIIEOBAaHME 3aBUCUMOCTEH (U3NYECKUX BEJIMYUH C
UCIIOJIb30BAHUEM MPSAMBIX H3MEPEHHM (3aBUCUMOCTb ITyTH OT BPEMEHH IIPU
PaBHOYCKOPEHHOM JBHMJKEHHHM 0€3 HadyaJlbHOM CKOpPOCTH, HepHoja
KoJIeOaHMI MaTeMaTHYeCKOTO MasTHUKA OT JJIMHBI HHUTH, 3aBUCUMOCTH
yria OTpa)K€HUsl CBETa OT yrja NaJeHUs W yria NpejJoMIIEHHs OT yrIja
MajieHus): IUIAHUPOBATh HCCIEAOBAHHME, CaMOCTOATEIBHO COOMpATh
YCTAaHOBKY, (DUKCHUPOBATH  pe3ynbTaThl IOJYYEHHOW 3aBUCUMOCTH



bu3nYecKUX BEIMYUH B BUAEC TaOMUIl U rpadUKOB, NEIaTh BBIBOABI IO
pe3yabTaTaM UCCIIeI0BaHUSs;

MPOBOJUTh KOCBEHHBIC W3MEPCHHsS] (U3MYCCKUX BEIWYUH (CpeaHsIsA
CKOPOCTb ¥ YCKOPEHHE TeJia TIPU PAaBHOYCKOPEHHOM JIBM)KCHHH, YCKOPCHHE
CBOOOTHOTO TaJCHHS, >KECTKOCTh TPYXHUHBI, KOAIDPUIMEHT TpeHUs
CKOJIBKCHHSI, MEXaHW4YecKas padoTa M MOITHOCTh, YacTOTa W TEPUOJ
KoJIeOaHWA MAaTeMaTHYeCKOTO0 W TPYKHHHOTO MAasTHHUKOB, ONTHYECKas
cuia coOuparomied JHWH3bI, PAJAUOAKTUBHBIA (POH): IUIAHHUPOBATH
U3MEpPEHUs, COOMpPATh SKCICPUMEHTAIBHYIO YCTAHOBKY M BBITIOJIHATH
U3MEpPEHUs, CIeAys NPEIJI0KEHHON WHCTPYKIIMH, BBIYUCIISITH 3HAUYCHUC
BEJIMYHMHBI U aHAJTU3UPOBATH MOJIYUCHHBIC PE3yIbTaThl C YIETOM 3aaHHOU
TIOTPEITHOCTH U3MEPEHUI;

co0JI01aTh TTpaBUJia TEXHUKU 0€30MacHOCTH MpHU paboTe ¢ Ja00paTOpHBIM
000py10BaHUEM;

pa3nuyaTh OCHOBHBIC TPHU3HAKA HW3YYCHHBIX (HU3UYCCKUX MOJICIICH:
MaTepHalibHas TOYKa, a0COJIOTHO TBEPIOE TEJIO, TOYCYHBIH HCTOYHHK
CBeTa, JIy4, TOHKAas JIMH3a, TUTaHeTapHas MOJIC]Ib aTOMa, HyKJIOHHAS MOJIEIb
aTOMHOTO S]1pa;

XapaKTepu30BaTh MPUHLHUINBI  ACHCTBUS  W3YYEHHBIX NOPHOOPOB U
TEXHUYECKUX YCTPOMCTB € OMOpPOM HAa WX oOmNHcaHus (B TOM YHCIE:
CIUJOMETP, NATYUKU TOJOKEHUS, PACCTOSHUA W YCKOPEHHS, paKera,
9XOJIOT, OYKH, TMepuckorn, (Qoroanmapar, ONTHYECKHUE CBETOBOJBI,
CIEKTPOCKOM, JO03UMETp, Kamepa BuibCoHa), HCHOIB3ys 3HAHUS O
CBOMCTBaX (PU3MYECKUX SBICHHH MW  HeoOXoauMble (HU3NUYECKHUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXEMAaTHYHbIE PUCYHKH M3YYEHHBIX TEXHHUYECKHUX
YCTPOMCTB, U3MEPUTEIBHBIX TPUOOPOB M TEXHOJIOTUUECKHUX MPOIIECCOB MPHU
pemieHrr  y4eOHO-TIPAKTUYECKUX  3a7a4, ONTHYECKHE CXEMBbI IS
MOCTPOCHMS M300paKEHUH B TJIOCKOM 3€pKajie M COOMpPArOIIeH INH3E;
OPUBOIUTHL  TpUMEPHl  (HaXoauTh  WHOOpPMAIMI0O O  MPUMEPax)
PAKTUYECKOTO HCIOJIb30BaHUS (PU3NYECKUX 3HAHUN B TOBCEIHEBHOM
KU3HU JJIs1 oOecrieueHns 0€30MacHOCTH MPH O0palieHnu ¢ MpuoopaMu U
TEXHHYECKUMU YCTPOUCTBAMH, COXPAHEHHUS 3I0POBbs I COOJIIOICHHUSI HOPM
AKOJIOTUYECKOTO TIOBEICHHS B OKPYXKAIOIIEH Cpele;

OCYIICCTBIISITh TOUCK HHpOpManuu (GU3HUECKOTO COJACpKAHHS B
HNuTepHeTe, caMoCTOSATENBHO (POPMYIHPYSI TIOUCKOBBIN 3ampOC, HAXOAUTh
MyTH ONPEACIICHUS JTOCTOBEPHOCTH TOJYYCHHOW WH(OpPMAIIMK HA OCHOBE
UMEIOIINXCS 3HAHUHA U TOTIOTHUTEIHHBIX UCTOYHUKOB;



UCII0JIB30BaTh MPHU BHINOJHEHUH YYEOHBIX 3aJaHUN HAyYHO-TIOMYJSPHYIO
AUTEpPaTypy GU3HUECKOro COACPKAHU, CIIPAaBOYHbIE MAaTEPHUAJIbI, pECYPChI
cetu VHTepHer, BiaAeTb MNpUEMAMU KOHCIEKTHPOBAaHUS  TEKCTa,
npeoOpazoBaHusl HH(GOPMAIIMU U3 OJHON 3HAKOBOM CHCTEMBI B JAPYTYIO;
co3JaBaTh COOCTBEHHBIE MHCHMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE
uHpOpPMAIIMK U3 HECKOJIBKUX HCTOYHHMKOB (PU3MYECKOTO COJAEpKaHMUs,
nyOIMYHO MPEACTABIATh PE3YIbTaThl MPOSKTHOM MIIM UCCIIEI0BATEIBCKON
NEeSATENbHOCTH, TMPU OSTOM TPaMOTHO  HCIOJIb30BAThb  U3YYEHHBIH
NOHSATUMHBIA amnmapaT u3y4aemMoro paszzena (U3MKd W CONPOBOXKIATH
BLICTYIUICHHUE TpE3eHTalrell ¢ y4€TOM OCOOCHHOCTEH ayJIuTOpUU
CBEPCTHHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIACC
KosunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Konrpoasubie | IlpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. ®u3uka u e€ poJib B MO3HAHNH OKPY:KAKOIIEro MUPa
bubmmoreka [{OK
11 o - 2
M3MKa - fayka o npupose https://m.eds00.ru/7f416194
bu6moreka [IOK
1.2 o 2 1
HISHHCCIHE BEMIIHAL https://m.eds00.ru/7f416194
bu6moreka [IOK
1.3 E i 2 1
CTECTBEHHOHAYYHBIN METO/I MO3HAHUS httos://m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Pa3znen 2. IlepBoHayaibHble CBeJIEHUS 0 CTPOEHUM BellleCTBA
bu6mmoreka [JOK
2.1 C 1
TPOCHHE BEeCTRa https://m.eds00.ru/7f416194
99 JIBrykeHre u B3aMMOACHCTBUE YaCTHUII 5 1 bubnuorexa [JOK
' BEILECTBA https://m.edso0.ru/7f416194
bubnuoreka [JOK
2.3 Ar 2
PETATHBIC COCTOMHIA Bemectsd https://m.edsoo.ru/7f416194
Utoro no pazneny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOAeliCTBHE TeJl
bu6mmoreka [JOK
3.1 M 3
CHAMHACCROE ABHACHHC https://m.eds00.ru/7f416194



https://m.edsoo.ru/7f416194
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bubmuoreka [JOK

3.2 Hrepuns, Macca, MII0THOCTS 4 ! https://m.edso0.ru/7f416194
bu6mmoreka [{OK
33 (ua. Buat cin 14 2 https://m.edso0.ru/7f416194
Hroro no pazgeny 21
Pasnen 4. laBjieHue TBEPABIX TeJl, (KMAKOCTEH 1 ra3oB
41 [asnenue. [lepenaya gaBneHust TBEPAbIMU 3 bubnuorexa [JOK
' TeJIaMU, )XUJIKOCTSIMH U ra3aMu https://m.edso00.ru/7f416194
bubmmorekxa [IOK
42 Jlaetie XKHAKOCTH ° https://m.edso00.ru/7f416194
bu6mmoreka [IOK
43 ATMOChepHO® NaBICHIC 6 https://m.edso00.ru/7f416194
44 JlelicTBUE )KUJIKOCTH U Ta3a Ha MOTPYKEHHOE 5 3 bubnuoreka [IOK
' B HHX TEJIO https://m.edso0.ru/7f416194
Hroro mo pazgeny 21
Pa3znen 5. Pabora u MOIIHOCTL. JHeprus
bu6mmoreka [JOK
>1 PaboTa 1 moutsocTs 3 . https://m.eds00.ru/7f416194
bu6mmoreka [JOK
52 Tlpocteie MeXaHH3MbI ° . https://m.eds00.ru/7f416194
bubmuoreka [JOK
>3 Mexattireckas oHeprits 4 . https://m.eds00.ru/7f416194
Utoro no pazneny 12
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 12
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8 KUIIACC

KoaunuyecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3esioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pasnen 1. TensioBble siBJIeHUs
. bubnuorexa [JOK
11 7
CTpoeHue i cBoficTBa BelcCTB https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 21 1
CIVIOBHIC MPOUCCChl > https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Paznea 2. DiekTpuvecKkue ¥ MATHUTHbBIE SIBJICHUSA
21 DIIEKTPUYECKUE 3apsibl. 3apSKEHHbIE TEJla 5 1 bubnuoreka [IOK
' U WX B3aUMOJIeHCTBHE https://m.edsoo.ru/7f4181ce
. . bu6mmoreka [IOK
2.2 [TocTosTHHBIN 3NIEKTPUUYECKUN TOK 20 2 7 htts://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.3 M 6 1 15
AUHHTHDIC ABIICHIA https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 6) 4
TICKTPOMATHHTHAA HEAY KA https://m.edsoo.ru/7f4181ce
Utoro no pazneny 37
PezepBHoOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 14.5
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9 KUIIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HanMeHoBaHMe pa3/ieioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. Mexanuveckue siBJJeHUs
11 MexaHn4ecKoe JIBMKEHNUE U CTIOCOOBI €T0 10 1 bubmmoreka [{OK
' OIMCAHUS https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.2 B i 20 1 3
SaMOiencTBIE Tel https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.3 3aKOHBI COXpaHe 10 3
KOHBL COXpaHEHHA https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Pa3znen 2. Mexannueckue Kojae0aHusl U BOJTHbBI
bu6mmoreka [IOK
2.1 Mexanuveckue koaeda 7 3
RAHITCCIHE Rosehartmt https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 Me €CKHe .3 8 1 3
XAHIHCCRAC BOIHBL. IBYK https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 15
Pasjaen 3. DileKTpOMarHuTHOE 1Mo0Jie M 3JIEKTPOMATHUTHBIE BOJTHBI
31 DIIEKTPOMAarHuTHOE MOJie U 6 5 bubnnoreka [JOK
' 3JIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Utoro mo pazneny 6

Pa3nen 4. CBeToBEI€ SIBJEHUS



https://m.edsoo.ru/7f41a4a6
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4.1 3aKOHBI pacpOCTPAHEHUSI CBETA 6 2 bubmorexa OK
' pacpoctp https://m.edso0.ru/7f41a4a6
bu6mmoreka [{OK
4.2 JIMH3BI ¥ OITUYECKHE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41a4a6
bubmmoreka [{OK
4.3 Paznioxxenne 6eroro cBeTa B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pazgea S. KBanTOBbBIE SIBJICHUS
bubmmoreka [{OK
5.1 Hcnyckanne v OTIOEHne CBETa aTOMOM 4 1 httos://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
52 (-Tpoettiie aTOMHOTO 1pa 6 1 https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
>3 Fnepibie peatui ! 1 https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 17
Pasznen 6. IloBTopuTe 1bHO0-00001IAK0 M MOAYIb
[ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS bubmuoreka [JOK
6.1 9 2
Kypca ¢hu3uku 3a 7-9 xiacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazaeny 9
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 27
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IPOBEPSIEMBIE TPEJIMETHBIE PE3YJIBTATHI OCBOEHUSI
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMbBI OCHOBHOI'O
OBIIEI'O OBPA3BOBAHMUSI

7 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMue NpeaAMETHBLIC PE3YyJbTAaThl 0CBOCHUSA OCHOBHOM
OﬁpiBOBﬁTQJ'leOﬁ nporpaMmmbl OCHOBHOI'O 001mero 06p33OBaHI/Iﬂ

1.1

HCII0JIb30BATh U3YYCHHBIC TIOHATUA

1.2

pasiindaTth ABJICHHA IO OIMMCAHUIO UX XAPAKTCPHBIX CBOIICTB M Ha

OCHOBCE OIIBITOB, IECMOHCTPUPYIOIUX JAHHOC (1)I/I3I/II-IGCKOG SIBJICHUC

1.3

pacrno3HaBaTh MPOSIBICHHWE M3YYEHHBIX (U3MUECKHUX SIBICHUH B
OKpPY’KaIOIlleM MHpE, B TOM uucie GU3NYECKUE SBJICHUS B IPUPOJIE,
MIPH 3TOM NEPEBOJUTH MPAKTUYECKYIO 331a4y B yUEOHYIO, BBIACTATh

CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKHN) (DU3HUUECCKUX SIBJICHUI

1.4

OTHCHIBaTh HM3y4CHHBbIE CBOMCTBAa Tel M (pu3Mueckue SBICHUS,
UCIONIB3YS (DU3MYECKHUE BEIWYMHBI, MPU OMNHUCAHUU MPABHIBHO
TPakTOBaTh (DU3MUECKUNH CMBICT MCHOJIb3YEMbIX BEIUYMH, HX
0003HaYeHHs] U €IUHUIBl (U3NYECKUX BEJIUYUH, HAXOIUTh
(dbopMynbl, CBS3bIBAIOLIME JAHHYIO (U3UYECKYI0 BEIUYHUHY C
JIPYTMMHU BeTMYMHAMHU, CTPOUTH IpapUK U3yUEHHBIX 3aBUCUMOCTEN

(1)I/ISI/ILICCKI/IX BCIINYNH

1.5

XapaKTCPHU30BaATh CBOMCTBA TCII, (1)I/I3I/I‘ICCKI/IG SIBJICHUS WU IIPOLCCCHI,
HCIIOJIb3Yyd H3YUCHHBIC 3aKOHBI, IPpHU 3TOM [JaBaTb CJIOBECCHYIO
Q)OpMYHI/IpOBKy 3dKOHa MW 3allUChiBAaTb €ro MaTrcMaTHU4YCCKOC

BBIPAXXCHHUC

1.6

OOBSICHATh (PU3UUECKUE SBJICHUSI, MPOLIECCHl U CBOMCTBA Tell, B TOM
YylhCllie M B KOHTEKCTE€ CHUTyallMil HpPaKTUKO-OPHUEHTHPOBAHHOIO
XapakTepa: BBISIBIISITH NPUYMHHO-CIIEJCTBEHHBIE CBSI3H, CTPOUTH
oObsicHeHue u3 1 — 2 Jorndyeckux IaroB ¢ omopoil Ha 1 — 2
U3YYEHHBIX CBOMCTBAa (PM3UYECKUX SIBICHUH, (PU3MUECKHX 3aKOHA

HJIK 3aKOHOMCPHOCTU




1.7

pemath pacuéTHble 3a7aun B 1 — 2 nelCTBUS, UCIIONb3YS 3aKOHBI U
(dopmynbl, CBs3bIBaOIIME (U3NYECKUE BEIMYMHBI: Ha OCHOBE
aHajM3a yCJIOBMS  33Ja4d  3alMuChlBaThb  KpPaTKOE  YCIIOBHE,
HOJICTABIIATh (PU3UYECKUE BEITUYMHBI B (POPMYJIBI W TPOBOIUTH
pacuérel, HaXOAWTh CIPABOYHbIC JaHHbIE, HEOOXOIUMBIE IS
peumieHuss  3a1a4, OLEHUBATh  PEAINCTUYHOCTh  IIOJIYYEHHOM

(bu3HUECKON BEITMUNHBI

1.8

pacrno3HaBaTh MpPOOJEMBbl, KOTOPbIE MOKHO PELIMTh MpPU MOMOIIU
(i)I/ISI/ILIeCKI/IX METOOOB, B OIIMCaHHHW HCCIICAOBAHHUA BbIACIATH
IpoBepsieMoe  MpeanoyiokeHue  (TumnoTesy),  pazauyarb U
HUHTCPHIPECTUPOBATH HOJ'Iy‘I@HHBIfI PE3yiibTaT, HAXOJUTH OIIIMOKHU B

XO0J€ OIIbITa, A€JaThb BBIBOJBI 110 €TI0 pE3yJIbTaTaM

1.9

MPOBOJUTH OIBITHl MO HAONIOACHHUIO (DU3UYECKUX SIBJICHUN WIH
(bu3uYecKkux  CBOMCTB  Tel:  (QOpMyaupoBaTh  MPOBEPSEMBIE
MPEANOJIOKEHUSI, COOMpaTh yCTAaHOBKY W3  MPEIIOKEHHOTO

000py/I0BaHus, 3alUCHIBATh X0/ OMNbITa U (POPMYIUPOBATH BBIBOJIBI

1.10

BBITIOJTHATE TMPSIMBIE U3MEPEHUSI C MCIOJIh30BAHUEM AHAJIOTOBBIX H
u(poBEIX TPHUOOPOB, 3aMUCHIBATH MMOKAa3aHUs MPUOOPOB C YIETOM

3a/TaHHOM a0COJTFOTHOM MOTPEITHOCTH U3MEPEHUI

1.11

MPOBOJUTHh  HMCCJICIOBAHUE 3aBUCHUMOCTH OJHOM  (DU3MYECKOI
BEIIMYUHBI OT JPYrOM C WCIOJIb30BAHHEM IMPSMBIX H3MEPCHHMH,
y4acTBOBaTh B IUIAHUPOBAHUM Y4e€OHOTO HCCIEAOBaHHS, COOMpaTh
YCTAaHOBKY M BBINIOJHATh HW3MEPCHHUS], CICIYS MPEI0KEHHOMY
mwiaHy, (UKCHPOBATh PE3YJbTAThl TOJYyYEHHOW 3aBHCHMOCTHU
(bM3UYECKUX BEIMYHMH B BHUJIC MPEAJIOKEHHBIX TaOIUIl U rpaduKoB,

ACJIaTh BbIBOIBI 110 pE3yjibTaTaM HCCICAOBAHUA

1.12

IIPOBOANTL KOCBCHHLIC HU3MCPCHUA (1)I/ISI/I‘leCKI/IX BCJIIMYHH, CJICOYA
npez[nox(eHHoﬁ HHCTPYKIUH: IIpx  BBIIIOJIHCHHUHU I/I3MepeHI/II71
CO6I/IpaTL OKCIICPUMCHTAJIbHYIO YCTAHOBKY W BBIYHCIIATH 3HAYCHHC

HCKOMOM BEITUYHUHBI

1.13

CO6J'IIO,Z[aTL IpaBHJjIa TCXHUKU 0€30IMacHOCTH npu pa60Te C

1a00paTOpPHBIM 000PYIOBAHUEM

1.14

YKa3bIBaTh  MIPHUHIHUIIBI JencTBUs HpI/I60pOB N TCXHHUYCCKHUX
YCTpOﬁCTB, XapaKTCprU30BaTb MNPHUHIHUIIBI JeiCTBUSA HU3YUYCHHBIX

HpI/I60pOB N TCXHUYCCKUX yCTpOfICTB C IMOMOIIBIO HX OIIMCAHMA,




UCTONB3ys. 3HAaHUS O CBOMCTBAaX (DM3HYECKUX SIBICHUH W

He0o0xoIuMbIe (PU3UYECKHUE 3aKOHBI i 3aKOHOMEPHOCTH

1.15

MPUBOJUTh TPUMEPHl (HAXOAUTh WHOOPMALUIO O TPUMEpax)
INPAKTHYECKOTO  HWCIIOJIb30BAaHUS  (PU3UYECKMX  3HAHWHA B
MOBCEIHEBHON JKM3HHM Ui OOecredeHuss OE30MacCHOCTH P
oOpameHnn ¢ TpuOOpaMHU U TEXHUYECCKHMH YCTPOHCTBAMH,
COXpaHEHHS 3J0POBbS M COONIIOJCHHUS HOPM 3KOJOTHYECKOTO

MOBEACHUS B OKPYKAIOLIEN cpelie

1.16

OCYILIECTBIISITH OTOOP UCTOYHUKOB MH(pOpMauu B cetu MIHTepHET B
COOTBETCTBUU C 3aJlaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIUXCA 3HAHUW U MYTEM CPaBHEHMs Pa3IMUHBIX UCTOYHUKOB
BBIJCNATh MH(GOPMALIUIO, KOTOpas SIBJISETCS] MPOTUBOPEUNBON WU

MOXET OBITh HEJIOCTOBEPHOI

1.17

WCIIOJIb30BATh pu BBIIIOJIHEHUH y4eOHBIX 3a1aHU I
HayYHOTIOMYJSIPHYIO ~ JIUTEpaTypy (PU3MUecKoro cojep:kKaHus,
CIIpaBOYHBIE MaTepHallbl, pecypcbl ceth VHTepHeT, BiIaneTh
puéMamMu KOHCITIEKTUPOBAHUS TEKCTa, npeoOpazoBaHus

WH(pOpPMAIIUK U3 OJTHON 3HAKOBOW CHUCTEMBI B PYTYIO

1.18

CO3/1aBaTh COOCTBEHHBIC KPATKUE ITMCEMEHHBIC U YCTHBIC COOOIICHHS
Ha OCHOBe 2 — 3 WUCTOYHMKOB HWH(pOpManuu (U3HIECKOTO
COJICpKaHUS, B TOM YHUCIIC ITyOJIMYHO JIENIaTh KPaTKUe COOOIIECHUS O
pe3yabTatax MPOEKTOB WM Y4eOHBIX HCCIICJOBAaHUM, MPH 3TOM
IPaMOTHO HCIOJb30BaTh W3YYCHHBIN TMOHSATHHHBIA anmapaTr Kypca

(1)I/ISI/IKI/I, COIIPOBOKIAThb BBICTYIIJICHHC HPCSCHTaHI/Ieﬁ

1.19

OpU  BBIOJHEHUH  Y4eOHBIX MPOEKTOB U  HCCIENOBaHUI
pacrpefiensiTh 00SI3aHHOCTH B TPYIIE B COOTBETCTBHUH C
IIOCTABJIEHHBIMHM 3a7adyaMH, CJIEIUTH 34 BBIINOJHEHUEM IIIaHa
IEWCTBUIM, aJeKBaTHO OILIEHMBAaTh COOCTBEHHBIM BKJIad B
JIesITeNLHOCTh TPYIIIHI, BBICTpanBaTh KOMMYHUKAaTUBHOE

BSaHMOﬂeﬁCTBHC, YUYUTBIBASI MHCHUC OKPYKAKOIINUX

8 KUIACC




Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YyJdbTaThl 0CBOCHUSA OCHOBHOM
06pa30BaTeJ’le0ﬁ nporpaMmmbl OCHOBHOI'O 06mer0 06pa30BaHI/Iﬂ

1.1

HCIIOJIB30BAaTh INOHATHA

1.2

pasiindaTth ABJICHHA 110 OIMMMCAHUIO UX XAPAKTCPHBIX CBOWCTB ¥ Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIUX JAHHOC Ci)I/IBI/ILIeCKOG SIBJICHHUC

1.3

pacro3HaBaTh NPOSBICHHE HW3YYCHHBIX (U3MUECKUX SIBICHUN B
OKpPY’KaIOIllEM MHpPE, B TOM Uuciie GU3NUYECKUE SBICHUS B IIPUPOJIE,
IIPH 3TOM NEPEBOJAUTH MPAKTUYECKYIO 33/1a4y B yUEOHYIO, BbLICIATh

CYLIECTBEHHbIE CBOICTBA (IIPU3HAKN) PU3NYECKUX SBJICHUI

1.4

ONMCHIBaTh M3y4YEHHbIE CBOMICTBA Tel M (U3HUYECKUE SIBICHMUS,
UCIONIb3YS (DM3MYECKHUE BEJIWYMHBI, I[PU ONHUCAHUU MPABHIBHO
TpPakTOBaThb  (PU3MUECKUH  CMBICT  MCIOJB3YEMBIX  BEIMYHUH,
0003HaYeHUs] W €IUHUIBl (U3NYECKUX BEJIUYUH, HAXOIUThH
(dbopMynbl, CBS3bIBAIOLIME JAHHYIO (U3UYECKYI0 BEIUYHUHY C
JIPYTMMHU BETUYMHAMU, CTPOUTD I'paUKK U3YyYEHHBIX 3aBUCUMOCTEN

(bMBUYECKUX BEIIMYNH

1.5

XapaKTepU30BaTh CBOMCTBA Tell, PU3UUECKHE SBJICHUS U MPOLECCHI,
WCIIONIb3YSl H3y4YEHHbIE 3aKOHBI, MPH 3TOM JaBaTh CJIOBECHYIO
(GbopMynTUpOBKY 3aKOHAa M 3alHUChIBATh €ro MaTeMaTHYecKoe

BBIPAXKXCHUC

1.6

OOBACHATH (bI/I3I/I‘ICCKI/IC IMPOUECChI U CBOMCTBA TCJI, B TOM 4YUCJIC U B
KOHTCKCTC CI/ITyaI_[I/Iﬁ IMPAKTUKO-OPUCHTHUPOBAHHOI'O  XapaKTEpa:
BBIABIIATh IPUYUHHO-CICACTBECHHEIC CBA3U, CTPOUTH 00BsACHEHHE U3
1 — 2 noruyeckux IIaroB C IIOMOIIIBIO 1-2 HN3YUCHHBIX CBOMCTBaA

(1)I/ISI/I‘IGCKI/IX HBHCHHﬁ, (1)I/I3I/I‘IGCKI/IX 3aKOHa WJIK 3aKOHOMCPHOCTHU

1.7

peumaTb paC‘IéTHLIe 3aJa4u B 2-3 HeﬁCTBHH, HCIIOJIB3Ys 3aKOHBI U
(I)OpMy.]'ILI, CBA3BIBAIOIIHNC (1)14314%01(1/16 BCIIMYMHBI: Ha OCHOBC
dHaJIn3a YCJIOBHUA 3aa4W 3aIllUCbIBATb KPATKOC YCJIIOBHC, BBLISABIIATH
HEAOCTAaTOK HOAaHHBIX IJId PCHICHUA 3aJda4du, BBI6I/IpaTL 3aKOHBI U
(I)OpMy.]'ILI, HeO6XOI[I/IMBIe I e€ peuicHus, MpoBOAUTD paC‘{éTLI n
CpaBHHUBATL IIOJIYYCHHOC 3HAYCHUC (I)HSH‘IGCKOﬁ BCIMYHUHBI C

HN3BCCTHBIMU JaHHBIMH

1.8

pacno3HaBaThb HpOGJ’ICMBI, KOTOPBIC MOJKHO PCHIWMTHL IpU IMMOMOIIN

(I)I/I3I/I‘-IGCKI/IX MCTOIAOB, HUCIOJIB3yA OIMCAHUC HCCICAOBAHU,




BBLICIATH HIPOBCPACMOC IMMPECAIIOJIOKCHNUEC, OUCHNUBATL NPABUJIBHOCTDH

nopsaKa rnmpoBCACHUA UCCIICA0BAaHUsA, ACIAaTh BBIBOAbL

1.9

MPOBOJIUTH OMBITHl O HAONIONEHHIO (PU3MUECKUX SBICHUN WIIH
¢u3n4YecKux  CBOMCTB  Telm:  (QOpPMYIHUpOBaTH  MPOBEPSIEMBIC
NPEANONI0KEHUS, COOMpaTh YCTAHOBKY W3  MPEIIOKEHHOTO

000pyI0BaHUs, OMUCHIBATH X0 OTBITa U (POPMYIUPOBATH BHIBOIBI

1.10

BBIIIOJIHATE HOPAMBIC H3MCPCHUA C HCIIOJIb30BAHUCM aHAJIOT'OBBIX
npubOpoB M  JATYMKOB (PU3MUECKUX BEJIUYMH, CpPaBHUBATh
pe3ynbTaThl M3MEpPEeHUH ¢ y4ETOM  3amaHHOM  abCONIOTHOM

MOTPENTHOCTH

1.11

MPOBOJUTH HCCIEAOBAaHHWE 3aBUCHUMOCTH OJHOW  (u3HuecKoi
BEJIMYMHBI OT JPYrOoMl C HCHOJIB30BAHMEM IMPSMBIX H3MEPECHHM:
IJIaHUPOBATh HMCCIEOBaHUE, COOMpPATh YCTAHOBKY M BBIMOJIHATH
W3MepeHus, CcleAys MpeUIoKEHHOMY IUIaHy, (DUKCHpPOBATh
pe3yNbTaThl MOJYYEHHOW 3aBUCHUMOCTH B BU€ TaOJIUI U TpaduKOB,

JACJIaTh BBIBOABI 110 PE3yjIbTaTaM HUCCICO0OBaHMA

1.12

MPOBOJUTH  KOCBEHHBIE  H3MEpPEHHUS  (PU3MYECKUX  BEJIMYHH:
IUIAaHUPOBaTh ~ U3MEpPEHHUs,  CcoOMpaTh  SKCIEPUMEHTAIbHYIO
YCTaHOBKY, CIIe[lysd TMpPEAJ0KeHHON HHCTPYKIMH, U BBIYUCIATH

3HAYCHUEC BCIINYUHBI

1.13

CO6J'IIO,Z[aTB ImpaBujia TEXHUKH 0e301macHOCTH Ipu pa60Te C

1abopaTOPHBIM 000PYI0OBAHUEM

1.14

XapaKTepU30BaTh MPUHLHUIBI JIEHCTBUS H3YyUYEHHBIX MPHOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM HAa MX ONHCAHUS, UCHOJIB3YS
3HaHMSI O CBOMCTBaX (PU3UYECKUX SIBICHUH U HEOOXOAUMbIE

(1)I/ISI/I‘IGCKI/I6 3aKOHOMCPHOCTH

1.15

paciio3HaBaThb MPOCTBIC TCXHUYCCKUC YCTpOﬁCTBa H U3MCPUTCIILHBIC
HpI/I60pLI 0 CXeMaM U CXCMATUYHBIM PpUCYHKAM, COCTABJIATH CXCMBbI
QJICKTPUYICCKUX LIENell ¢ MOCIeIOBAaTEIbHBIM H napauiC]IbHbIM
COCAMHCHUCM JJICMCHTOB, pa3jindas YCIIOBHBIC 0003HaUYCHUS

QJICMCHTOB 3JICKTPUYCCKUX Lemnemn

1.16

NOPUBOAUTH TpUMEpPHl (HAXOAUTh HWHPOPMALUIO O MpUMEpax)
MPAKTUYECKOTO  HCMOJIb30BAaHUS  (U3MUECKUX  3HAHUM B
MOBCETHEBHOM JKM3HU JuId oOecrieyeHus: 0e30MacHOCTH IpH

O6paIJ_leHI/II/I C HpI/IGOpaMI/I n  TCXHUYCCKUMU YCTpOﬁCTBaMH,




COXpaHCHUA 3O0POBbSA U coOII0ACHUS HOPM 3KOJOT'MYCCKOIro

MOBEACHUS B OKPYKAIOLIEH cpelie

1.17

OCYILIECTBIISITh MOUCK HWH(pOpManuu (U3NYECKOTO COJCPIKAHUS B
cet VIHTepHET, Ha OCHOBE MMECIOIIMXCS 3HAHUH U ITyTEM CpaBHEHUS
JOTIOTHUTEIHHBIX WMCTOYHUKOB BBIICIATh HH(POPMAIHIO, KOTOpas

SIBJISIETCS IPOTUBOPEUMBOM UIIM MOXKET OBITh HEAOCTOBEPHOM

1.18

UCIIOJIb30BaTh IPU BBINOJHEHUM Y4YE€OHBIX 3aJaHUN Hay4HO-
MONYJISIPHYIO JINTEPATYpy (PU3UUECKOTO COAEp:KaHUs, CIpPaBOYHbIE
Marepuainsl, pecypcbl ceth HTepHeT; BiageTh NpuéMaMu
KOHCIIEKTHPOBAaHUS TEKCTa, IpeoOpazoBaHus UH(POpMALIUY U3 OJHOMN

3HAKOBOM CHUCTEMBI B APYT'YIO

1.19

co3faBaTb COOCTBEHHbIE IUCHMEHHbIE U  KpPaTKUE YCTHBIE
cooOrmieHus, 0000mas WHPOPMAIUI0O U3 HECKOJBKUX HCTOYHHKOB
(bu3MUECKOTO COoJiep>KaHus, B TOM 4YHCJIE MYOJUYHO MPEJCTaBIAThH
pe3yJAbTaThI MPOEKTHOM WA UCCIEIOBATEIbCKOM ACSITEIbHOCTH, TIPU
3TOM TPaMOTHO MCHOJIb30BaTh M3YYEHHBIM IMOHATUWHBIN anmapar

Kypca (pU3MKH, COMPOBOXK/AATh BBICTYINIEHUE TIPe3eHTalnen

1.20

MIPH BBIMOJHEHUH YUYE€OHBIX MTPOEKTOB M MCCIEAOBAHUN (PU3NUECKUX
MIPOLIECCOB PaCHpeeNaTh 00SI3aHHOCTH B TPYIIIIE B COOTBETCTBUH C
MOCTABJICHHBIMHM 3aJladyaMM, CIEAUTh 3a BBIMOJIHEHUEM IUIaHA
NEHCTBUII M KOPPEKTUPOBAaTh €ro, aJeKBaTHO OLIEHUBATh
COOCTBEHHBIM BKJIaJ, B JIEATEIBHOCTh TPYMIbl, BBICTPAUBATH
KOMMYHHUKATUBHOE  B3aMMOJCMCTBHE, MpPOSBISSE  TOTOBHOCTH

paspemiatb KOHQIUKTHI

9 KJIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble npeMeTHBIE Pe3yJbTAThI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHus

1.1

HCITOJIb30BATh U3YYCHHBIC ITIOHATUS

1.2

pa3indaThb ABJICHUS IO OIMMMCAHUIO UX XAPAKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIUX TAHHOC (1)I/I3I/I‘-IGCKOG SABJICHHUC

1.3

Ppacno3HaBaTb MPOSABIICHUC H3YUCHHBIX (I)I/I3I/I‘-IGCKI/IX SIBJICHUI B

OKpyxKaromeM MUpEC, B TOM YUCIIC (I)I/ISI/I‘-IGCKI/IG SABJICHUS B IpUPOAC,




MIPU 3TOM NEPEBOAUTH MPAKTUUECKYIO 33/1a4y B y4eOHYIO, BBIACTATD

CYIIECTBEHHBIC CBOMCTBA (MIPU3HAKM) PU3NICCKUX SBICHUI

1.4

ONMCBHIBATh M3Y4YEHHBIC CBOWCTBA Tel U (PU3MUYECKHE SIBICHHUA,
UCTIONB3YS (U3MYECKUE BEIMYUHBI, NPU OINHCAHUU IPABHIHLHO
TPaKTOBaTh  (DU3MYECKUH  CMBICT  HCIOJB3YyEMBIX  BEIMYHH,
0003HAaYeHUs] W EIUHULBl (U3NYECKUX BEJIMYUH, HAXOIUTh
(GopMynbl, CBS3BIBAIONINE [AaHHYIO (PHU3MUECKYIO BEIUYMHY C
JIPYTMMHU BETMYMHAMU, CTPOUTD I'papUKK U3YyYEHHBIX 3aBUCUMOCTEN

(bMBUYECKUX BEIIMYNH

1.5

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3NUECKUE SBIICHUS U TIPOLIECCHI,
WCMOJIb3Ysl HM3YYEHHBIE 3aKOHBI, MPU 3TOM J1aBaTh CJOBECHYIO
(GopMyTUPOBKY 3aKOHA U 3alHChIBaTh €ro MaTeMaTHYeCKoe

BBIpaXKEHUE

1.6

00BACHATH (pU3HUECKUe MPOIIECChl U CBOMCTBA TEJl, B TOM YUCIIE U B
KOHTEKCTE CHUTyallMil IPAaKTUKO-OPUEHTHPOBAHHOIO XapakTepa:
BBIABIIATH HquHHHO-CHeJICTBeHHBIe CBsI3U, CTpOI/ITI) O6’I)$ICHCHI/IC n3
2 — 3 JIOTMYECKHUX IIIaroB ¢ MOMOIIbI0 2 — 3 M3YYCHHBIX CBOMCTBA

(buznueckux ABIeHUHN, PU3NYECKUX 3aKOHA UJIM 3aKOHOMEPHOCTH

1.7

pemaTh pacuy€THbIC 3a7add (OMUparoNIMecs Ha CHCTeMy u3 2 — 3
yYpaBHEHHI), HCIIONB3ysSd 3aKOHBI W (OPMYJIBI, CBS3BIBAIOIINE
¢u3nveckue BEIMYHMHBI: HAa OCHOBE aHAJM3a YCIOBHS 3aJadu
3alMCBIBATh KPATKOE YCIOBHE, BBIABISATH HEMNOCTAIONIUEC HIIH
M30BITOYHBIE IaHHBIE, BRIOUPATh 3aKOHBI B (DOPMYJIbI, HEOOXOAMMBIE
JUIsS. PEUICHUs, TIPOBOJMTh PAcYEThl U OLICHUBATh PEATHCTUYHOCTD

IMOJIYYCHHOI'O 3HAUCHUSA (1)I/ISI/I‘ICCKOI7I BCIINYHNHBI

1.8

pacCiio3HaBaThb HpO6J'IeMLI, KOTOPBIC MOYKHO PCHIMTL IIPH IMOMOIIU
(I)I/ISI/I‘ICCKI/IX MCTOIOB, UCIIOJIB3Y: OIMMCAHUC UCCIICAOBAHUA, BBIACIIATD
IMPOBEPACMOC IIPCAINOJIOKCHUC, OLUCHHUBATH IIPABHUJIbHOCTL IIOpSAAKaA
IPpOBCACHUA HUCCICA0BaHUA, [ACJIATb BbIBOAbI, HWHTCPIIPCTUPOBATH

PE3yIbTaThl Ha6J'IIO,Z[eHI/II71 " OIIBITOB

1.9

IIPOBOAUTL OIIBITBI 11O Ha6J'IIOI[eHI/II-O (1)I/I3I/I‘leCKI/IX SIBJICHUWU HWJIN
(I)I/ISI/ILIGCKI/IX CBOMCTB T€JI: CAMOCTOSTEILHO CO6I/IpaTB YCTAHOBKY U3
HU30BITOYHOTO Ha6opa 060pyI[0BaHI/I}I, OIIMChIBAThb XOJ OIIbITa U €I0

pe3yabTaThl, HOPMYITUPOBATH BBIBOIbI




1.10

MPOBOJUTh TPU HEOOXOIUMOCTH CEpUI0 TNPSAMBIX H3MEPEHUH,
OTIpeneNsisi CpelHee 3HaueHHe HM3MepsieMol BenuuuHbl ((poKycHOe
paccrosiHue coOuparomiel JTUH3bI), 000CHOBBIBaTh BBIOOp Criocoba

U3MEpEeHHs (M3MEPUTEIHHOTO MPUOopa)

1.11

MPOBOJNTH HWCCIICIOBAHUE 3aBHCUMOCTCH (DM3MUCCKUX BEIUYHH C
WCIIOJIb30BAHUEM IIPSMBIX U3MEPEHUI: TUIAaHUPOBATh UCCIIEA0BAHHUE,
CaMOCTOSITEJIBHO COOUPATh YCTaHOBKY, (DMKCHPOBATHh PE3YNIbTATHI
MOJYYEeHHON 3aBHUCUMOCTH (PU3UUYECKHX BEIWYUH B BHUJIC TAOIMUIIN

Fpa(l)I/IKOB, ACJIaTh BBIBOJBI MO PE3YJbTaTaM UCCICIOBAHUA

1.12

MPOBOJUTh  KOCBEHHbIE  H3MEpEHUs  (U3NYECKHX  BEJIUYUH:
IUIAaHUPOBaTh ~ M3MEpPEHUs,  COOMpaTh  SKCIEPUMEHTAIbHYIO
YCTAHOBKY M BBINOJHATh W3MEPEHMs, CHEAysd MPEeAIOKEHHON
WHCTPYKLMHU, BBIYUCISATH 3HAYEHHE BEJIMYHMHBI U aHAIM3UPOBATh
MIOJy4EHHBIE PE3yJbTAaThl C YY4ETOM 33J@HHOM IOIPEIIHOCTH

W3MEpEeHu N

1.13

coOnroAaTh MpaBujia TEXHUKH Oe3omacHOCTH T1pu paboTe ¢

1abopaTOPHBIM 000PYI0BAHUEM

1.14

pa3nuyaTh OCHOBHBIE MPU3HAKM M3YYEHHBIX (PU3UYECKHX MOJEIEH:
MaTepuaigbHas TOYyka, aOCONIOTHO TBEPAOE TENO, TOUYCUHBIN
HCTOYHUK CBETa, JIyd, TOHKAas JIMH3a, IUJIaHETapHasi MOJENb aToMa,

HYKIIOHHAA MOJCJIb aTOMHOTO sAApa

1.15

XapaKTepU30BaTh MPUHLMUIBI JIEHCTBUS W3YyUYEHHBIX MPHOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM HAa MX OMHCAHUS, UCHOJIB3YS
3HaHMSI O CBOMCTBaX (PU3UYECKUX SIBICHUH U HEOOXOAUMbIE

(1)I/ISI/I‘IGCKI/I6 3aKOHOMCPHOCTH

1.16

HCIIOJIb30BATh CXCMbI M CXCMATHYHLIC PHCYHKH H3YUCHHBIX
TCXHHUYCCKUX YCTpOﬁCTB, HU3MCPUTCIIbHBIX HpI/I60p0B n
TEXHOJIOTHUUYCCKUX ITPOLECCOB IIPU PCHICHHUHA y‘le6HO'HpaKTI/I‘ICCKI/IX
3ala4, OIITUYCCKUC CXEMBbI IJIS1 TOCTPOCHUA 1/1306pa>1<eHI/1171 B IIJIOCKOM

3epKajie ¥ coouparomeil TuH3e

1.17

IOPUBOAUTE TpUMEphl (HAXOOUTh HHGPOPMALMIO O MPHUMEpPax)
NPaKTUYECKOTO  MCIOJIb30BaHMs  (PU3MYECKMX  3HaHMA B
MOBCETHEBHOM JKM3HU Uil obOecrieyeHus: 0e30MacHOCTH  IpH

O6paIJ_leHI/II/I C HpI/IGOpaMI/I n  TCXHUYCCKUMU YCTpOﬁCTBaMH,




COXpaHCHUA 3O0POBbSA U coOII0ACHUS HOPM 3KOJOT'MYCCKOIro

MOBEACHUS B OKPYKAIOLIEH cpelie

1.18

OCYILIECTBIISITh MOUCK HWH(pOpManuu (U3NYECKOTO COJCPIKAHUS B
cetr IHTEpHET, CaMOCTOSTETLHO (POPMYIUPYsT TTOMCKOBBIN 3a1poc,
HAaXOJWTh TyTH OMNpPEACICHHUS JOCTOBEPHOCTH  IOJYy4CHHOM
UH(POPMAITMK HAa OCHOBE MMEIONINXCS 3HAHUU W JOMOJHUTEITHHBIX

HNCTOYHHUKOB

1.19

WCIOJIb30BAaTh MpPU BBIIOJHEHUM YYEOHBIX 33JaHUA Hay4HO-
MONYJISIPHYIO JINTEPATYpy (PU3UUECKOr0 COAEp KaHUs, CHPaBOYHbIE
Marepuainsl, pecypcbl ceth HTepHeT; BiageTh NpuéMamMu
KOHCIIEKTHPOBAaHUS TEKCTa, IpeoOpazoBaHus UH(POpMALIUY U3 OJHON

3HAKOBOM CHUCTEMBI B APYTYIO

1.20

cO31aBaThb cOOCTBEHHBIE MUCHLMEHHBIE WU YCTHBIC COO6H.[€HI/I$[ Ha
OCHOBE I/IH(l)OpMaIII/II/I N3 HECKOJIBKUX HCTOYHHKOB CI)I/ISI/I'—IGCKOFO
COJIepKaHus, MyOJIUYHO MPECTaBIATh PE3YAbTaThl IPOEKTHON MU
WCCTIEAOBATENIbCKON  JCSITENIBHOCTA, TPH  OTOM  TPaMOTHO
WCMOJIb30BaTh M3YYCHHBI TOHATUUHBIA anmapar Hu3y4aeMoro
pasnena GU3MKU U COMPOBOXKIATh BBICTYIUIEHHWE Mpe3eHTaluei ¢

y4€TOM 0COOEHHOCTEH ayTUTOPUN CBEPCTHHUKOB

1.21

MIPH BBIMOJHEHUH YUYE€OHBIX IPOEKTOB U HCCIEIOBAaHUMN (PU3HUECKUX
MPOLIECCOB paclpeesiiTh 00S3aHHOCTH B IPYIIE B COOTBETCTBUU C
MOCTABJIEGHHBIMU 3aJjauaMU, CIEAUTh 3a BBINOJIHEHUEM IUIaHa
NEUCTBUII M KOPPEKTUPOBATh €ro, aJeKBaTHO OLIEHUBATh
COOCTBEHHBI BKJIaJ B JIEATEIBHOCTh TPYMIbl, BBICTPAUBAThH
KOMMYHUKATUBHOE  B3aUMOJCHCTBHE, TPOSBISII  TOTOBHOCTH

pazpemniatb KOHQIUKTHI




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC

Kox
pasjaena

Kona
3JIeMeHTAa

HpOBepﬂeMble JIEMEHTBI COACPKAHUSA

®U3UKA U EE POJIb B IO3HAHNHM OKPYXXAIOIIETIO MUPA

1.1

®usnka — Hayka O IpHUpoAe. SIBICHHS NPUPOIBIL.
®u3nyecKue SBICHHS: MEXaHUYECKUE, TEIUIOBBIE,

QJICKTPUYCCKHUEC, MAIrHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

Odusnyeckue BeIMUMHBL. V3MepeHue (punueckux
BenmuuuH. Dwmsnueckue mpubopel. [lorpemHocTh

U3MepeHuil. MexyHapoiHas CUCTEMA €TMHUIL

1.3

EcTtecTBeHHOHAyUHBIN METOJ MMO3HAHUS: HAOIIOICHHE,
MMOCTAHOBKA HAYYHOT'O BOIPOCA, BBIJBH)KEHUE TUTIOTE3,
OKCIIEPUMEHT 110 TIPOBEPKE THIIOTE3, OOBSICHECHUE

HAOJIFOIAEMOTO SABJIEHUS

1.4

Onucanne PU3NUECKUX SBJICHUN C TIOMOIIBIO MOIETIeH

1.5

[IpakTuveckue pabOThI:

###Par###l3mMepenne pacCTOSHHIA.
###Par###l3mepenne o0béMa XKUJIKOCTH U TBEPIOTO
Tea.

###Par###OnpeneneHue pa3MepoB MabIX Tell.
##HPar#t#l1smeperue TemmepaTypsl pH  OMOIIU

KUAKOCTHOI'O TEPMOMETpPA U NaTHUKaA TEMIICPATYPhI

INEPBOHAYAJIBHBIE CBEJAEHMA O CTPOEHNU BEIIIECTBA

2.1

##H#Par#H#Crpoenre BelecTBa: aTOMbl U MOJIEKYJIbI,
ux pasMepbl. ONBITHI, JOKA3bIBAIOIINE TUCKPETHOE

CTPOCHHC BCIICCTBA

2.2

###Par###][Bmokerne  vactur  BemiectBa.  CBs3b
CKOPOCTH JBWXKEHHUSI YaCTULl C TeMIepaTypoil.

BpoynoBckoe nBuxenue, muddysus

2.3

BzauMmopelicTBue 4yacTUIl BEIIECTBA: MPUTSKCHUC U

OTTAJIKUBAHHEC




H#Par### ArperaTHbie COCTOSIHMS BEILECTBA:

CTPOECHHUE rasos, KUIKOCTEN u TBEPABIX
24 (kpuctajuinueckux)  Tel.  BzauMocBsa3b  Mexay
CBOMCTBAMM  BEUIECTB B  pa3HbIX  arperarHbix
COCTOSIHUSIX U UX @TOMHO-MOJIEKYJIIPHBIM CTPOEHUEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUN BO/IBI
[IpakTnueckue pabOThI:
#H##Par###0Onenka tuaMeTpa aToMa METOJIOM PSIOB (C
UCIIOJIb30BaHuEM (poTorpaduii).
2.6 #HHHPar#H#0nbITEl 10 HAOMIOAEHMIO — TEIJIOBOTO

paciupeHus ra3os.
HHPar#H#0OnbITl 10 OOHApY)KEHUIO JEWCTBUSI CHII

MOJIEKYJSIPHOTO TPUTSKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 MexaHnnudeckoe JIBUKECHUE. PaBHOMEpHOE 51
' HEpaBHOMEPHOE JBWKEHUE
###Par###Cxopoctb.  CpenmHsisl  CKOpPOCTh  TPH
3.2 HEpPaBHOMEPHOM JIBIDKCHHH. Pacuér mytu m BpeMeHH
JBUKCHUS
SBnenne uHepuuu. 3aKOH MHEpUUU. B3aumonelicTeue
3.3 TN Kak MpUYrMHA U3MEHEHHS] CKOPOCTH JBUXKEHUS Te.
Macca kak Mepa HUHEPTHOCTH Tela
34 #H#Par### inotHocTe BemtecTBa. CBI3b IUIOTHOCTH C
' KOJMYECTBOM MOJIEKYN B eIMHUIIE 00BhEMA BelllecTBa
3.5 Cuna xak XxapakTepHCTHUKa B3aUMOICHCTBUS Tell
36 Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuibl ¢
' MOMOIIBIO JUHAMOMETPA
3.7 ##HPar#t#ABnenne tarorenus u cuia Tsokectu. Cuia
. TSKECTU Ha Apyrux maHerax. Bec tena. HeBecomocthb
38 Cuna tpeHusa. TpeHue CKOJbXKEHUS U TPEHUE MOKOS.
' Tpenue B npupoe U TEXHUKE
3.9 #HH#HPar###Crnoxxenue cujl, HaANpaBJICHHBIX MO OIHOMN
' npsiMoH. PaBHOAEHCTBYIOIIAS CUIT
3.10 [IpakTuyeckue paboOTHI:




OmnpeneneHre CKOPOCTH PaBHOMEPHOIO JIBHXKEHUS
(rapyka B KUAKOCTH, MOJEIU 3JIEKTPUUECKOTO
aBToMOOWIsE W Tak gnainee). OmpexnencHue cpenHei
CKOPOCTH CKOJIbKECHHS OpycKa WM [IapuKa [0
HAaKJIOHHON 1uiockocTH. OmpeneneHue MIOTHOCTU
TBépHoro  Tena.  OnbITel,  JEMOHCTPUPYIOIIKE
3aBHCHUMOCTH pacTshKeHus (edopMaliin) Ipy>KUHbI OT
NPUJIOKEHHON cuiibl. ONBITHI, JEMOHCTPUPYIOLIUE
3aBUCHUMOCTb CHJIbI TPEHUS CKOJIbKEHUS OT Beca Tena U

XapakTepa COMPUKACAIOIIUXCS TOBEPXHOCTEN

dusnyeckne SBIICHUS B MMpUpoAC: MPpUMEPLI IBUKCHUS C

3.11 Pa3IMYHBIMUA CKOPOCTSIMH B )KMBOY M HEXKMBOW IPUPOIE,
JIeWCTBUE CUITBI TPEHUSI B TIPUPOIC U TEXHHUKE
3.12 Texuuyeckue ycTpoicTBa: AMHAMOMETP, MOIIIUITHUKH

TIABJIEHME TBEP/BIX TEJL, JKUKOCTEI 1 TA30B

4.1

Hasnenue tBEpmoro Tena. CrnocoObl YMEHBIICHUS

YBCINYCHUA OaBJICHUSA

4.2

JaBnenne raza. 3aBHCHUMOCTH MJaBIICHWS Tasza oOT

00bEMa, TeMIepaTypbl

4.3

[Tepenaua naBieHus TBEPABIMU TEIAMH, KUIKOCTIMU U

razamu. 3akod Ilackans. [IHeBMaTHUEeCKHE MaIIHEI

4.4

3aBUCHMOCTh JIaBJICHUS JKHJIKOCTH OT TJIyOWHBI.
I'mapocraTuyeckuit rapajiokc. CooOmmaroruecs

COCybl. FI/II[paBJ'II/I‘IeCKI/Ie MCXaHU3MBbI

4.5

Atmocdepa 3emun U aTMocepHOE JaBICHHE.
[IpuuuHbl  CcyliecTBOBaHUS BO3AYIIHOW  000JOYKH
3emuIH. OmnbIT Toppuueru. 3aBUCUMOCTh
aTMOC(epHOTO JaBlEHUS OT BBICOTHI HAJ YpPOBHEM

MOps

4.6

W3mepenne atmocdepHoro namienus. [Ipubopsr mms

HU3MCPCHUMA aTMOC(I)epHOFO JaBJICHUA

4.7

JelicTBrue XKUIAKOCTH M rasa Ha IOTPYXKEHHOE B HUX
Teno. BeiTankuBaromas (apxumenoBa) cuia. 3aKOH

Apxumena




4.8

[InaBanue ten. Bo3nyxonnaBanue

4.9

[IpakTuyeckue pabOTHI:

HccnenoBanue 3aBUCHMOCTH Beca Tella B BOJE OT
00béMa MOrpyXKEHHOW B JKUJIKOCTb YacTU Tela.
Omnpenenenre BBITAJIKUBAIOLIEH CUIIBI, IEHCTBYIOLIEH
Ha TeJo, MNOrpyXkEHHOE B JKHUIKOCTh. IIpoBepka
HE3aBHCUMOCTH BBITAJIKUBAKOLIEH CHJIbI, IEUCTBYIOLLEH
Ha TeJlO0 B JKUJIKOCTH, OT Macchl Tena. OTMbITHI,
JEMOHCTPUPYIOLIME 3aBUCHMOCTh  BBITAJKHBAKOLICH
CHUJIBI, JICCTBYIOIICH Ha TEJIO B JXKUJIKOCTH, OT 00bEMa
NOTPYKEHHOW B KUIAKOCTh YaCTH TeJa U OT IUIOTHOCTH
xkuakoctu.  KoHcTpympoBaHume — apeomerpa WM
KOHCTPYMPOBAaHME JIOJAKM W  OIpeneneHue  eé

Irpy30I10AbEMHOCTH

4.10

®dusznveckue  SABJICHUS B  MPUPOJC:  BIUSHHE
aTMOC(epHOTO JIaBJICHWsS Ha JKHBOM OpPraHu3M,

MJIaBaHUE PhIO

411

TexHudeckre ycCTpOWCTBA: COOOIIAIOIINECS COCY/IBI,
YCTPOMCTBO BOJONPOBOJA, THAPABIMYECKHN TIpecc,
MaHOMeETp, 6apoMeTp, BHICOTOMEp, MOPITHEBON HACOC,

apeoMeTp

PABOTA, MOIIHOCTD, DHEPT' U

5.1 Mexanudeckast pabora

5.2 MexaHnnyeckasi MOIIHOCTb

£ 3 [IpocThie MeXaHHM3MBI: pbIYar, OJIOK, HaKJIOHHAsI

' IUIOCKOCTh. [IpaBuito paBHOBECHSI pbIyara

5.4 [IpumMeHeHue TpaBUiIa paBHOBECHSI pblyara K 0JIOKY
«3omotoe  mpaBwio»  MexaHukd. Kosddunuent

5.5 MOJIG3HOTO  JeWcTBUS ~ MexaHu3MmoB.  [IpocTeie
MEXaHU3MBbI B OBITY U TEXHUKE

5.6 [ToTennmanpHas 3HEPTUU TeNa, MOIHATOTO HaJ 3eMIEH

5.7 Kunernueckas sHeprus

- [Tonnass MexaHuyeckasi YHEpPrusi. 3aKOH U3MEHEHUS U

COXpPAaHCHUA MEXaHHU4YeCKOM OHEPTUU




5.9

[IpakTuyeckue pabOTHI:

#HH#Par###Onpenenenne pabOThl CHIIBI TPEHHS TIPH
PaBHOMEPHOM JBIKCHMH Te€Jla IO TOPU30HTAIBHON
noBepxHoctu. lccnenoBaHue yCIOBHM paBHOBECHUS
ppruara. M3mepenne KIIJI HakIOHHON IUIOCKOCTH.

N3yuenune 3akoHa COXpaHEHUSI MEXaHUYECKON YHEPTUU

5.10

dusnyeckre SBICHUS B npupoaec: pbl4aru B TECJIC

YCI0BCKa

5.11

TexHu4eckue yCTpOMCTBA: phlYar, IOJABHKHBIM U
HETO/IBUKHBINA OJIOKH, HAKIIOHHAS TIOCKOCTb, IIPOCTHIE

MEXaHU3MBbI B OBITY

8 KUIACC

Kon
pasnena

Kon
3J1IEMEHTA

IIpoBepsieMble 3JIeMEHTBI COIEPKAHUSA

TEIIVIOBBIE ABJIEHWA

6.1

OCHOBHBIE TIOJIOKEHHSI MOJICKYJISIPHO-KUHETHYECKOU
TEOpUU CTpPOEHHUs BemlecTBa. Macca U pa3Mmepbl
Mousiekysl.  OmbIThl, TMOATBEPXKAAIOIINE OCHOBHBIE

ITOJIOKCHHUA MOJ'IGKy.]'IS[pHOKHHCTH‘ICCKOfI TEOpHU

6.2

Mopenn  TBEPIOro, JKUIKOTO U  Ta3000pa3HOTo
cocrosiHuil BemectBa. Kpucramnmuyeckue u amopdHbie

TCI1a

6.3

OOBbsiCHEHNE CBOMCTB I'a30B, JKUJIKOCTEH U TBEPIBIX TEI
HAa OCHOBE TMOJIOXEHUH MOJEKYIIPHOKMHETHYECKON

Teopuu

6.4

CMaunBaHue U KalmUJUUTSIPHBIC ABJICHUSA

6.5

TenmoBoe pacmpeHUC U CxKaTnue

6.6

Temnepatypa. CBsi3b TeMmmeparypbl CO CKOPOCTBIO

TCIIJIOBOTO IBMXKCHHUA YaCTHUIL




Bnayrpennss SHEpPIHUsl. CrnocoOsr U3MECHEHUS

6.7 BHYTPEHHEHW SHEPTHH: TEIUIoTNepeaada U COBEPIICHHE
paboThI
6.8 Bunpl TEIUIOTICPEIAYH TEIUIONIPOBOHOCTD,
' KOHBEKIIVSI, U3ITyICHHE
KomnyecTtBO  TCIUIOTHI.  YenbHas  TCIUIOEMKOCTH
6.9
BEILIECTBA
TeriooOMeH u TEIUIOBOE paBHOBECHE. YpaBHEHHE
6.10
TEIJIOBOTO OaiaHca
511 [naBnenne W  OTBEepACBAaHHEC  KPUCTALIHYECKUX
. BEILECTB. Y IeIbHAs TCIUIOTA IIaBICHHUS
[TapooOpa3zoBanrie u  KoHueHcanus. VcmapeHwue.
6.12 Kunenue. VYpaenpHas Temnora mapooOpa3oBaHMs.
. 3aBUCHMOCTh TEMITepaTyphl KHTICHUS OT aTMOC(EpHOTO
JTABIICHUS
6.13 Braxxaocth Bo3myxa
6.14 DHeprus TOTUIMBA. Y IeIbHas TEIJI0Ta CTOPaAHUS
[Ipunnuner  paGoTel  TemoBbix apurarenend  KII/]
6.15 TEIUIOBOTO ABUrareisd. TeruioBsle IBUTraTeNd U 3aIuTa
OKpY>Karolleu cpeibl
3aKOH COXpaHEHHUS ¢ TPEBPAIICHUS DHEPTUU B
6.16
TEIJIOBBIX MTPOIIeccax
[IpakTrueckue paboOTHI:
#HHHPar#H#ONbITL 10 OOHAPYKEHUIO JIEHCTBUS CHUI
MOJIEKYJIIPHOTO MPUTSKECHHUS.
#HHHPar#H##0OnbITHl 10 BBIPAIIMBAHUIO KPUCTAJUIOB
6.17 IIOBapEHHOM COJM WUJIM caxapa.

HHHPar###OnpiTel Mo HaAOMIONEHHIO  TEIJIOBOTO
pacuIMpeHust ra3oB, KHJIKOCTEH 1 TBEPIBIX TEN.
#HH#Par###Onpenienienne AaBleHNs Bo3ayXa B OajsioHe

HITIPHILIA.




HHHPar###0nbIThl, JEMOHCTPUPYIONINE 3aBUCHUMOCTD
JABJICHUS BO3MyXa OT ero oO0bEMa M HarpeBaHUS WU
OXJIQXKJICHHSL.

###Par#H#1 Iposepka TUIIOTE3bI JIMHENHOMN
3aBHCUMOCTH  JUIMHBI ~ CTOJIOMKA  JKHAKOCTH B
TEPMOMETPHYECKON TPyOKE OT TeMIIepaTypHhI.
###Par###HaOmonenue  U3MEHEHUsT  BHYTPEHHEH
SHEPTHH TeJia B Pe3yJbTaTe TeIlonepenadyn U padoTh
BHEIIHUX CHIL.

###Par###lccnenoBanue sBICHUS TEIJIOOOMEHA TIpH
CMEIIMBAHUM XOJOAHON U rOpsYE BOJIBI.
#H##Par###OnpenencHue KOJIMYECTBA TEIUIOTHI,
MOJyYEHHOTO BOJIOM TIPH TEIMJIO0OMEHE C HarpeThIM
METAJUTHIECKUM ITAITUHIAPOM.

#H##Par###Onpenenenre  yaenpbHON  TEIIOEMKOCTH
BEIIECTBA.

###Par###lccnenoBanue mporecca HCapeHHUs..
#H##Par###OnpeneneHre OTHOCHTEIBHON BIIAXHOCTH
BO3]IyXa.

###Par####OnpenencHue yIeIbHON TEIUIOTHI

IJIaBJICHUS JIbJA.

6.18

Ousnyeckue SBJICHUS B MPHUPOJAE: IMOBEPXHOCTHOE
HATSDKEHHE U KalWUIApHbIE SBJICHUS B TMPUPOJIE,
KPUCTAJUIBI B IPpUPO/IE, n3aydenrne ConHIa, 3aMmep3aHue
BOJOEMOB, MOpCKUE Opusbl; 0Opa3oBaHHE pOCHI,

TyMaHa, UHE:, CHEra.

6.19

Texuuueckue YCTpOﬁCTBaZ KallWJJIAPBL, IIPHUMCPBI
HCIIOJIb30BaHUA KpHUCTAJIIOB, JKUJIKOCTHBI M TEPMOMCETD,
AaTYUK TEMIICPATYpbl, TCPMOC, CUCTEMa OTOIIJICHUA
AOMOB, TUTPOMETPHBI, IICUXPOMETP, MMAPOBaAA Typ6I/IHa,

ABUTAaTCJ]Ib BHYTPCHHCTO CrOpaHusl.

OJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHUA

7.1

3HCKTpI/I3aL[I/IH TCII. I[Ba poaa SJICKTPUUCCKUX 3apsAa0B




BsaumopeiictBue 3apspkeHHbIX Ten. 3akoH Kyiona

7.2 (3aBMCHMOCTb CHJIBI B3aMMOJEHCTBHS 3apsDKEHHBIX TEJ
OT BEJIMUMHBI 3apSJ0B U PACCTOSHUS MEXKY TEJIAMHU )
DneKTpuueckoe noJe. Hanpsoxk€nHocTb

7.3 anekrpudyeckoro noisa. IlpuHnun  cymepno3unuu
NEKTPUYECKUX I0JIEH (Ha KaUeCTBEHHOM YPOBHE)
Hocutenu »snexTtpuueckux 3apsaoB. DJIEeMEHTapHbIN

7.4 anexktpudeckuil 3apsia. Crpoenue atoma. [IpoBogHuku
U TURJIEKTPUKH

7.5 3aK0H COXpaHEHUs ANEKTPUIECKOTO 3apsiaa

- ONEKTpUYECKUM  TOK.  YCIOBUS  CYIIECTBOBaHUSA

. ANEKTPUYECKOT0 TOKA. VICTOUHMKH MOCTOSTHHOTO TOKa
HevictBus 3IEKTPUUIECKOTO TOKa (TerutoBoe,

7.7 XMMHYECKOE, MAarHuTHOE). OJIEKTPUUECKUH TOK B
AKHUJIKOCTSIX M ra3ax

. Onektpuyeckas 1enb. Cuiia TokKa. DIEKTPHUYECKOE

' HalnpsHKeHue
29 ConpoTuBieHue MPOBOJTHUKA. VnenbHOE
' COIIPOTHUBJIEHUE BELIECTBA

7.10 3akon OMa 1 ygacTka 1enu
[locnenoBarenbHOe W MapajuleIbHOE COEIMHEHUE

7.11
IIPOBOJTHUKOB
PabGota M MOIIHOCTH 3JEKTPUUECKOTO TOKA. 3aKOH

7.12
Jxoynsa — Jlenna

213 DJeKTpUYECKue LENUu U NOTPEOUTETN JIEKTPUUECKON

. sHepruu B ObITy. KopoTkoe 3aMbikaHue
[TocTossHHBIE MarHUTHI. B3auMozeicTBre MOCTOSHHBIX

7.14
MariuToB

215 MaruautHoe mnosne. MarHutHoe mojie 3eMIU U €ro

. 3HAuUEHUE /IS )KU3HU Ha 3emiie

2 16 Oneir Opcrena. MarHuTHOE 10JIE AIEKTPUYECKOTO

TOKa. HpI/IMeHeHI/Ie QJICKTPOMArHMuTOB B TCXHUKC




JlelicTBME MarHUTHOTO MOJISI HA MPOBOJHUK C TOKOM.

DIIeKTpOABUTaTENb TOCTOSIHHOTO TOKa. Mcroap30Banme

A UIEKTPOJBUraTeIe! B TEXHUYECKUX YCTPOMCTBAX U HA

TpaHCIIOPTE

Onpitel  ®apaned. SIBieHue  3IEKTPOMarHUTHOMN
7.18

uHaykiuu. [Ipasuio Jlenna

DNeKTpOoreHepaTop. CriocoOmI TIOJTy4CHUS
7.19 JJEKTPUYECKON  DHEPruu.  DJEKTPOCTAHIIMK  Ha

BO300HOBJISIEMBIX HCTOYHUKAX YHEPTUU

[IpakTnueckue pabOTHI:

OnpIThI O HAOTIOACHUIO AJIEKTPU3ALIMH TE UHIYKIUEH

U TIPU COTIPUKOCHOBEHHH.

HccnenoBanve A€MCTBHS BJIEKTPUYECKOTO TOJS HaA

MIPOBOJTHUKY U TUAJIEKTPUKU.

COopka u mpoBepka pabOTHl AIICKTPUUECKOW IIETH

MOCTOSIHHOTO TOKA.

W3mepenne 1 peryinupoBaHue CUIIbI TOKa.

W3mepenne u perynmpoBaHue HaIpsHKCHUS.

HccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, HWAYLIETO

yepe3 pe3nucTop, OT CONPOTUBIEHUS PE3UCTOpA H
290 HaIIPSKEHUsS HAa PE3UCTOPE.

OmbIThI, JIEMOHCTPHPYIOIINE 3aBUCHMOCTh
AIIEKTPUYECKOTO COTIPOTHBIICHUS MPOBOJHUKA OT €r0
JUTHBI, TUTOIIa/TN MIOTIEPEYHOTO CEYECHUS U MaTepuara.
[MpoBepka mpaBmiIa CIOKEHUS HANPsDKCHUH IIpH
IIOCJIEZIOBAaTEIbHOM COEAMHEHUU JIByX PE3HCTOPOB.
[IpoBepka npaBuiia Ui CUIIBI TOKA MPU HapajlyIeIbHOM
coeMHEeHUu pe3uctopoB. OrmpeneneHue  paboOThI
JNIEKTPUUECKOT0 TOKA, WUAYLIErO0 4Yepe3 pe3HucTop.
OmnpeneneHre  MOIIHOCTH — DJIEKTPUYECKOTO  TOKa,
BBIJIEJIIEMOM Ha pesucrope. Hccnenosanue
3aBMCHMOCTH CHJIBI TOKA, MAYILEr0 Yepe3 JaMIIOuKy, OT

HanpspbkeHus Ha Hell. Onpenenenne KIIJ[ varpeBarens.




UccnemoBanne MarduTHOTO B3aUMOJICHCTBUS
MOCTOSIHHBIX MarHutoB. M3ydeHHe MarHUTHOTO MOJIs
MOCTOSIHHBIX MAarHUTOB TMpPU HUX OOBEIUHEHUU U
pazaenenun. MccienoBanue IeUCTBUSA SJIEKTPUUYECKOTO
TOKa Ha MarHUTHYIO CTpEJIKY. OIBITHI,
JEMOHCTPHUPYIOIINE 3aBHCHMOCTD CHUIBI
B3aUMOJICHCTBHUS KATYIIIKKA C TOKOM U MarHuTa OT CHJIbI
TOKa ¥ HampaBJeHUs ToKa B KaTymke. lM3yueHnwue
JENUCTBUSI MAarHUTHOTO TIOJII HA TPOBOJTHUK C TOKOM.
KonctpynpoBanue i W3y4YCHHE paboThI
3IIEKTPOBUTATEIIS. N3mepenne KITA
3JIEKTPOJIBUTATEIbHOM  YCTaHOBKH. OneITel 110
HCCIIEJOBAHMIO SIBJICHUS AIIEKTPOMArHUTHOMN
WHIYKIIMW: HWCCIeAOBAaHUE W3MEHCHWM 3HAYCHUS W

HampaBJICHUA HHAYKIIHOHHOTO TOKa

Ousnyeckue SBIEHUS B TMPUPOJE: AJIEKTPUUECKHE

ABIIGHUST B  aTtMocdepe, JJIEKTPUYECTBO  IKHUBBIX

7.21 OpraHu3MOB, MAarHUTHOE TI0JIe 3eMJIH, IPEiQ MOTIOCOB,
POJTE MArHUTHOTO TIOJIST LTSI )KM3HU Ha 3eMIe, MOJISIPHOE
CHSTHHE
TexHHUECKHE YCTPONCTBA: AJIEKTPOCKOII, aMIIepMETp,
BOJIETMETP, PEOCTAT, CUETUUK DIICKTPUICCKON SHEPTHUH,
79 AJIEKTPOOCBETUTEIIbHBIC TIPUOOPBI, HarpeBaTesIbHbIC
. AIEKTPOTPUOOPHI (puMepsr), ANEKTPUICCKUE
NPEIOXPAHUTENH, AJIEKTPOMATrHUT, SJICKTPOIBUTATEIh
MIOCTOSIHHOTO TOKA, TeHEPATOp MOCTOSIHHOTO TOKa
9 KJIACC
Kon Kon
[IpoBepsieMble 371€MEHTHI COACPKAHUS
paznena JJIeMEHTa
8 MEXAHUWYECKHUE ABJIEHUSA




Mexannueckoe JABWKEHME. MarepuanbHas TOYKa.

8.1
Cucrema orcuéra
8.2 OTHOCHUTEIHHOCTh MEXaHUYECKOTO JIBUYKECHUS
8.3 PaBHOMEpHOE MPSMOTMHEHHOE ABIKCHHE
##HPar#t#HepaBHoMepHOE IIPSIMOJIMHEWHOE
8.4 nBuxkeHue. CpeiHss 1 MTHOBEHHAs! CKOPOCTh TeJla IpU
HEpaBHOMEPHOM JIBUKCHUHU
8 VYcekopenne.  PaBHOYCKOpEHHOE — NpPSMOJIMHENHOE
3 JIBYDKEHUE
8.6 #HHPar###CBo0OoHOoe magenue. OnbITe! [ anuies
###Par###PaBHOMepHOE NIBIDKEHHE IO OKPYXKHOCTH.
8.7 [lepuon u vyacrorta obpamenus. Jluneitnas u yrimosas
ckopoctu. LleHTpocTpeMuTeNbHOE YCKOPEHNE
8.8 [Iepsriii 3axon HproToHa
8.9 Bropoii 3akon HeroTroHa
8.10 Tpertwnii 3akon HproToHa
8.11 HH##Par###] [pyuHIMIT CYTIEPIIO3UITAN CUIT
8.12 Cuna ynpyroctu. 3akoH ['yka
8.13 #H##Par###Cuna TpeHHS: CWia TPEHUS CKOJIBKEHUS,
' CHUJIa TPEHHUS [TOKOS, IPYTUE BUJIBI TPEHHUS
8.14 ###Par###Cuna TSDKECTH M 3aKOH  BCEMHPHOTO
' TATOTEHUS. Y CKOpEHUE CBOOOIHOTO MaICHUS
Hewxenue rtaHer Bokpyr Cosnma.  Ileppas
815 KocMuYeckasi ckopocTb. HeBecomMocTh U meperpy3ku
816 PaBHOBecue MarepualibHOM  TOUKH.  AOCOIIOTHO
. TBEPJIOE TEJIO
8.17 ###Par###PaBHoBecHe TBEPAOTO TeJa C 3aKPEIIEHHON
. ocblo BpateHus. MoMeHT cuibl. LleHTp TsbkecTn
8.18 Nmnynec Tena. M3Menenne ummynbsca. IMIynbc cuitbl
8.19 3aKOH COXpaHEHMsI UMITyJIbCa
8.20 HiHPar#H##PeakTUBHOE JBIKEHHE
8.21 Mexanunueckasi paboTa U MOITHOCTb




8.22

Pabora cun TskectH, ympyroctd, TpeHus. CBs3b

SHEPTUu U paboThI

8.23

HOTGHHI/IaHLHaH OHEprusa TCJIa, MNOAHATOIO HaJ

MOBEPXHOCTHIO 3eMIIH

8.24

[ToreHnmanpHas SHEPIUs CKATON NPYKUHBI

8.25

##Par###Kunetnueckas  sHeprus. Teopema o

KMHETHYECKOU SHEPIUU

8.26

H#HPar###3akoH coxpaHeHUs! MEXaHUYECKOW SHEPTrUuu

8.27

[IpakTueckue pabOTHI:

Ornpezenenue cpeIHe CKOPOCTH CKOJIbXKEHUs OpycKa
WM JIBIDKCHUS TIapUKa MO HAKJIOHHOW TJIOCKOCTH.
Ornpenenenne YCKOPEHHUs Tella MPU PaBHOYCKOPEHHOM
JIBM>KEHUH 110 HAKIIOHHOM MIIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH TYTH OT BPEMEHU TPH
PaBHOYCKOPEHHOM  JIBIDKCHMH  0€3  HaudajabHOU
CKOPOCTH.

[TpoBepka TUMOTE3bl: €CIM MPH PABHOYCKOPEHHOM
JIBUKEHUHM 0€3 HavyaJbHOM CKOPOCTU ITYTH OTHOCSTCS
KaK psJ HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
IPOMEXYTKH BPEMEHH OJJMHAKOBBI.

Hccnenosanue 3aBHCHUMOCTHU CHJIBI TpPEeHUS
CKOJIbKEHUSI OT CHJIBl HOPMAJIBHOTO JIaBJICHHUSI.
Omnpenenenre KOIPPHUIMEHTa TPEHUS CKOJBXKEHHUS.
Omnpenenenue >KECTKOCTH MNpyxuHbl. OmnpenencHue
pabOThl CHIIBI TPEHUS MPU PABHOMEPHOM JIBHKEHUU
TeNa MO0 TOPU30HTAIBHOM MoBepXHOCTH. OnpeencHue
pabOThl CHIJIBI YINPYTrOCTH TMpPH MOABEME TIpy3a C
UCIOJIb30BAHUEM  HEMOJBHKHOTO U TOJBHUKHOTO

OJIOKOB

8.28

dusnyeckue SBICHUS B npupoac: MpuiInBbI U OTJIMBBI,
JABMKCHUC ITJIIAHCT ConHeyHoMI CUCTCMBI, PCAKTUBHOC

ABUIKCHUC KUBBIX OPraHu3MOB

8.29

Texauueckue YCTpOﬁCTBaZ CIIMAOMETP, HAATYUKHU

IMOJIOKCHHA, paACCTOAHNA U YCKOPCHU A, PAKCTBI

MEXAHUYECKHNE KOJIEBAHWA 1 BOJIHBI




9.1

Konebarensaoe JIBIDKEHUE. OCHOBHEIE
XapaKTePUCTHKU  KoJjeOaHWi: TepHoj, YacToTa,

aMILIUTY]1a

9.2

MaremMarnueckuii M NPYKWUHHBIA  MasTHUKH.
[IpeBpamenne  sHeprum  OpH  KOJIEOATEIHHOM

JABUXXCHUHN

9.3

3aryxaromue KojeOaHus. BoiHykIeHHBIE KOJIeOaHMUS.

Pe3onanc

9.4

Mexanndeckre BOJHBL CBOMCTBA MEXaHHYSCKUX
BOJIH. [IpomonsHble M momepedyHbie BOJHBI. [[nnHa
BOJIHEBI u CKOpOCTh eé pacrnpocTpaHeHus.
MexaHn4ecKkue BOJIHBI B TBEPJIOM TEJE, CEHCMHUYECKUE

BOJIHBI

9.5

3ByK. ['pOMKOCTB M BbICOTA 3ByKa. OTpakeHUE 3BYKa

9.6

Nudpa3Byk u yapTpa3Byk

9.7

[IpakTrueckue paboOTHI:

Onpenenenne 4YacTOoThl MW TMepuoja  KoJieOaHUU
MaTeMaTUYEeCKOro MasiTHHKA.

Onpenenenne 4YacTOoThl W TMepuoja  KoJieOaHUU
MPYKUHHOTO MasTHUKA

HccnenoBanue 3aBUCMMOCTH TIEpHOJAa  KoJieOaHUM
MOJBEIICHHOTO K HHUTH Tpy3a OT JJIMHBI HUTH.
HccnenoBanue 3aBUCMMOCTH TIEpHOJAa  KoJIeOaHUM
NPY)KWHHOTO MasTHHKAa OT Macchl Tpysa. Ilpomepka
HE3aBUCHMOCTH repuoia KoJIeOaHHI rpys3a,
MOJIBELIEHHOTO K HUTH, OT MacChl Ipy3a U KECTKOCTU
npyxuHsl. M3MepeHue yckopeHus CBOOOJHOTO

naacHus;d

9.8

dusnyeckue SIBICHUS B npupoaec: BOCIIPUATHEC 3BYKOB
JKUBOTHBIMH, 3CEMIICTPSACCHUC, celicMHUYecKue BOJIHEI,

OyHaMH, 5X0

9.9

Texaudeckue YCTpOﬁCTBaZ 9X0JI0OT, HCIOJIB30BAHHEC

yIbTPa3ByKa B ObITY U TEXHUKE

10

OJIEKTPOMATI'HUTHOE IT1OJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI




101 DNIEKTPOMArHUTHOE MOJI€. DIEKTPOMArHUTHBIC BOITHBI.
' CBoIICTBA AJIEKTPOMArHUTHBIX BOJH
10.2 [Ikana 31eKTpOMarHuTHBIX BOJIH
10.3 DnekTpoMarHuTHas npupojaa cBera. CKOpoCTh CBETaA.
' BomnraoBEBIC CBOIiCTBA CBETa
[IpakTuueckue paboThI:
10.4 HN3ydyeHue CBOMCTB DJJIEKTPOMArHMTHBIX BOJH C
MOMOIIIbI0 MOOMIIBLHOTO TenedoHa
®dusnyeckue SBJICHUS B TPUPOJE: OHOJOTUYECKOE
10.5 JIeicTBHe BUJIIMOTO, yIbTpa(HrOoIeTOBOTO u
PEHTT€HOBCKOTO U3JTy4CHUHN
106 Texanueckue YCTpOWCTBA:! HCIIOJIb30BaHUE
' AJIEKTPOMATrHUTHBIX BOJIH JIsI COTOBOM CBSI3H
CBETOBBIE SIBJIEHU S
111 JlyueBas monens cBera. MIcTOUHMKM CBETa
11.2 [IpssMonMHEITHOE pacIpOCTpPaHEHHE CBETA
113 Otpaxenne cBera. Ilnockoe 3epkanmo. 3akoH
' OTPaKCHUSI CBETA
114 [Ipenomnenue cBera. 3aKOH TIPEJIOMIICHHS CBETA.
' [TorHOE BHYTpEHHEE OTpaKEHUE CBETA
11.5 Jlunza. Xop jrydeii B THH3E
116 Onrtuueckas cucreMma (oToanmapara, MUKPOCKOTA H
11 ' TeJIECKOIIa
117 I'ma3z kak onrtudeckas cucreMa. biaM30pykocTh U
' JAITBbHO30PKOCTh
m Paznoxxenne 6enoro ceera B criektp. OmnbiTel HeroTOHA.
' CrnoxeHue CeKTpalbHBIX IIBETOB. Jlucnepcus crera
[IpakTuueckue pabOTHI:
#HHPar###ccnenoBanue 3aBHCUMOCTHU yria
11.9 OTPaXXEHMsI CBETOBOTO JIy4a OT yIJla MaJcHHUs.
HH#Par###113yuenue XapakTepUCTUK HM300paKeHUs
IpeMeTa B IIOCKOM 3€pKaje.




#H#Par###lccnenoBanue 3aBUCHUMOCTH yria
IPEJOMIIEHUSI CBETOBOIO Jyda OT yrja MaJcHus Ha
TPaHUIIE «BO3AYX — CTEKIIO.
#H#Par##H# lonyuenne u300paXeHW C  MTOMOIIBIO
COOMPAIOIIEH JIMH3HI.
##HPar#t#Onpenencane (HOKYCHOTO pPACCTOSIHHUS U
ONTUYECKOM CUJIbI COOUpAIONIEH JTUH3BI.
HHHPar#H#0OnbITEL 0 Pa3oXeHHIo OeIoro cBera B
CHEKTP.
HHHPar#H#OnbITEl IO BOCIPUATHIO I[BETA MPEIMETOB
pU UX HAOIIOIEHNH Yepe3 LIBETOBbIE (PUIIBTPHI
dusndeckue sSBJICHUS B Ipupoe: 3atMeHus: ComHIa u
11.10 JlyHbI, 1IBETa TEN, ONTHYECKUE SIBJICHUSI B aTMochepe
(mBeT HEOa, pedpakimus, pamgyra, MUPax)
1111 TexHuueckne  yCTpOMCTBA: OYKH,  IIEPUCKOII,
' dboToanmapar, ONTUYECKHE CBETOBOIbI
KBAHTOBEGIE SIBJIEHU A
191 Onbitel Pesepdopna u mimanerapHas MoJeidb aToMa.
' Monens aroma bopa
192 Hcnyckanue M MoriomeHue cBera aroMoM. KBaHTHI.
' JIuneityaThie CIEKTPbI
12.3 PannoaktuBHOCTH. Anb(a, OeTa- U raMma-u3aTydeHUs
124 Crpoenue artomHoro sapa. HykionHas Mojenb
' aTOMHOTO sifipa. M30Toms!
PannoaxtuBHbie peBparienus. [lepuoa nomypacmnana
12 12.5
aTOMHBIX sI7Iep
s SnepHbie peakiyy. 3aKOHbI COXPAHEHUS 3apAI0BOTO U
' MaccOBOI'O YHUCEI
OHeprusi cBsi3u aTOMHbIX saep. CBsa3p Maccel U
12.7
SHEPTUU
198 Peakuun cuntesa u genenus snep. McrouHuku
. sHepruu CoJIHLIA U 3BE3]T
12.9 Snepnas osHepretuka. JlelictBue paaMOaKTUBHBIX
' U3JIyY€HHUI Ha )KUBbIE OPTaHU3MBI




12.10

[IpakTuyeckue pabOTHI:

Habnronenue CIUIOMIHBIX M JIMHEHYATHIX CIIEKTPOB
U3Iy4EHUS.

HccnenoBanue TpeKoB: U3MEPEHHME DHEPTUU YACTUILIBI
110 TOPMO3HOMY IIyTH (110 poTOrpadusim).

W3mepenue paaroakTHBHOTO (oHA

12.11

®usnyecKkue SBICHUSA B INPUPOJAE: €CTECTBEHHBIN
pPaauoOaKTUBHBIN ¢oH, KOCMHYECKHE JIy4H,
PaaOaKTUBHOE M3Iy4eHUE NPUPOIHBIX MHHEPAIOB,
JICCTBHE PATNOAKTUBHBIX H3JIy4EeHUH Ha OpraHUu3M

YCI0BCKa

12.12

Texanueckue YCTpOMCTBA: CIIEKTPOCKOII,

WHJIMBUAYaJIbHBIA TO3UMETp, Kamepa Bruiibcona




MPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTaM
0a30BOr0 YPOBHSI OCBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIi
NpPorpaMMbl OCHOBHOI0 0011ero odopaszopanusi Ha ocHoBe PI'OC

[lonumanue ponu (GU3MKM B  HAYYHOW KapTUHE  MHpa;
chopMUPOBAaHHOCTh 0a30BBIX MPEJACTABICHUNA O 3aKOHOMEPHOU
CBSI3M U [TI03HABAEMOCTH SBJICHUH MPUPOJIbI, O POJIU SKCIIEPUMEHTA B
¢usuke, o cucreMooOpasyrouel poaun ¢GU3NKU B Pa3BUTUHU
€CTECTBEHHbIX HAyK, TEXHUKH U TEXHOJOTrui, 00 53BOJIOLUN
(bM3UYECKUX 3HAHUU W WX POJIM B LEIOCTHONW €CTECTBEHHOHAYUYHOU
KapTUHE MHpa, O BKIAJE POCCHUICKUX U 3apyOeKHBIX YUEHBIX-
(U3HMKOB B pa3BUTHE HAYKH, OOBSICHEHHE MPOLIECCOB OKPYKAIOIIETO

Mupa, pasBUTHUC TCXHUKU U TEXHOJIOTHI

3HaHUA O BUJAX MaTrepuu (BELIECTBO U IOJIE), O JBMKEHHM Kak
croco0e CyIecTBOBaHUS MaTepud, 00 aTOMHO-MOJCKYJISPHOI
TEOPUU CTPOCHMSI BEIIECTBA, O (DU3MYECKON CYIIHOCTH SIBJICHHUI
opuposbl  (MEXaHHMYECKHUX, TEIUIOBBIX, JJIEKTPOMArHUTHBIX U
KBAaHTOBbIX); yMEHHE pa3IdyaTh SBJICHUS 10 OINHUCAHUIO UX
XapaKTEepPHBIX CBOMCTB M HA OCHOBE ONBITOB, JEMOHCTPHUPYIOIIUX
JTaHHOE (U3UYECKOE SIBIICHUE; YMEHHE pPAacllo3HaBaTh IMPOSIBIICHUE
U3YYEHHBIX (U3NYECKHUX SIBJICHUM B OKPYXKAIOIIEM MHUPE, BBIICISIL

UX CYIIECTBEHHBIE CBONCTBA (MIPU3HAKHU)

Bnagenue ocHoBamu MMOHATUHHOI'O araapara U CHMBOJHYCCKOI'O
SA3bIKa (1)I/ISI/IKI/I M UCIIOJIB30BAHUC UX JJIA PCHICHUA y‘le6HI>IX 3a4a4,
YMCHHEC XapaKTCpHU30BaATb CBOMCTBA TCII, (1)14314%01(1/16 SABJICHHUA H

ITPOLECCChI, UCTIOJIb3YA (bYHI[aMeHTaJ'IBHBIe " OMIIMPUYICCKUC 3aKOHBI

YMeHue OIMCHIBAaTh HU3YUYCHHBLIC CBOMCTBa TE€I H (1)H31/ILICCKI/IC

SIBJICHHUS, UCTIOJIB3Ys1 (1)H3I/I‘ICCKI/IC BCIIMYHHBI

BrnageHnne ocHOBaMHM METOJOB HAy4YHOIO TIO3HAHMS C Y4ETOM
coOumoIeHHs MpaBuil 0€301acHOTO TpyAa: HalOroieHne GU3NIECKUX

SIBIICHUWI:




YMEHHUE CaMOCTOSITEIIbHO COOUPATh AKCIIEPUMEHTAIBHYIO YCTAHOBKY
W3 TaHHOTO Habopa 000PYIOBAHHMSI IO MHCTPYKIIUH, OTIUCHIBATEH XO]]
OTIBITA U 3aMKCHIBATH €0 PE3yNIbTaThl, (POPMYITUPOBATH BHIBOIbI;
NPOBEICHUE TIPSAMBIX M KOCBEHHBIX H3MEpeHHid (u3nueckux
BEJIMYMH: YyMEHUE IUIAHUPOBATH HM3MEPEHMs], CaMOCTOSITEILHO
coOuparb AKCHEPUMEHTAJIbHYI0 YCTAaHOBKY II0 HHCTPYKIIHH,
BBIUUCIIATh 3HAYEHHE BEJIMYMHBI M aHAJIU3UPOBATH IIOJIyYEHHBIE
pe3ynbTaThl € Y4YETOM 3aJaHHOM MOTPEIIHOCTH pe3ylbTaTOB
U3MEpPEHUN;

MIPOBEJIEHUE HECJIOXKHBIX HSKCIEPUMEHTAIBHBIX HCCIEI0BAHUN;
CaMOCTOSITEJIBHO COOMpaTh AKCHEPUMEHTAIbHYI0 YCTaHOBKY H
MPOBOJUTH  HCCIENOBAHWE 1O  HMHCTPYKLIMH, TPEACTABIATH
MOJIy4Y€HHBIE 3aBUCUMOCTU (PU3UYECKUX BEJIMYMH B BHUJE TaOIUI U
rpauKkoB, YYWUTHIBATh MOTPEIIHOCTH, JENaTh BBIBOJBI IO

pe3ylibTaTaM UCClIeJOBaHUS

[lonumanue  xapakTepHBIX CBOWCTB  (U3MUYECKUX  Mojenei
(MaTepuasibHas TOYKa, aOCOJIOTHO TBEPIOE TEIO, MOJIEITH CTPOCHUS
ra3oB, >KMJIKOCTeH M TBEPABIX TeJ, IUIaHETapHas MOJElb aTroMma,
HYKJIOHHAsi MOJIEJIb aTOMHOTO $i7jpa) U YMEHHE HMPUMEHSTh UX IS

00BbSICHEHUS (PU3UIECKUX MTPOIIECCOB

VYMmeHne oOBICHITE (bI/ISI/I‘ICCKI/IC IMpoUeCCChI U CBOICTBaA TCJI, B TOM
YHUCJI€ MU B KOHTCKCTC CI/ITyaI_II/Iﬁ IMPAKTUKO-OPUECHTUPOBAHHOI'O
XapakTepa, B HaCTHOCTH, BBIABJIATH IPUYUMHHO-CICACTBCHHBIC CB3U
H CTPOHUTH 00BsACHEHHE C OHOpOfI Ha M3YYCHHBIC CBOMCTBaA
(1)I/ISI/I‘IGCKI/IX ﬂBHeHHﬁ, (bHSH‘{CCKHC 3aKOHBbI, 3dKOHOMCPHOCTH H

MOJIEIIA

YMmenue pemate pacuérHbie 3amauu (Ha 6aze 2 — 3 ypaBHEHHI),
UCIIOJIB3YS 3aKOHbI H  (OpMyJbl, CBs3bIBarOmUe (U3UUCCKUE
BEJIMUMHBI, B YaCTHOCTH, 3alKCHIBATh KpaTKOE YCIOBUE 3a/ayH,
BBISIBISITH HEJIOCTAOIIME JaHHBIE, BBIOUPATh 3aKOHBI U (OPMYIIHI,
HE0OX0MMBbIe 7S €€ pelIeHUs], UCTIONB30BaTh CIIPABOYHBIE JaHHEIE,
NPOBOJAUTH PAcuéThl U OLIEHWBATH PEATUCTHYHOCTH MOIY4YEHHOTO
3HaueHUs PU3NUECKON BETMYMHBI; YMEHHE OTIPEICIATh Pa3MEPHOCTh

(I)I/I3I/I‘{CCKOI‘;I BCJIIMYHHEI, HOHy‘ICHHOﬁ IIpU pCUICHUU 3aa4Un




YMeHHe XapakTepu3OBaTb IPUHLHUIBI JEHCTBUS TEXHUYECKUX
YCTPOHCTB, B TOM YHCIIE OBITOBBIX MPUOOPOB, M MPOMBIIUICHHBIX
TEXHOJIOTMYECKUX ITPOLIECCOB 110 UX ONHUCAHMIO, UCIIOJIb3Ys 3HAHUS O
CBOMCTBaX (U3UYECKUX SIBICHUA W HEOOXOAMMBbIE (U3NYECKHE

3aKOHOMEPHOCTH

10

YMeHue Hcnoib30oBaTh 3HAHMS O (PU3HMYECKUX SIBICHUAX B
IOBCEIHEBHOM JKM3HM Juld oOecnieyeHus O€30MAaCHOCTH IpHU
oOpamieHuH ¢  OBITOBBIMM  NpuUOOpaMM U TEXHUYECKUMU
yCTPOMCTBaMH, COXPAHEHHS 3/I0pOBbS U COOJIIOJCHUS HOPM
9KOJIOTMYECKOT0 TIOBEJIEHUS B OKpYKalollell cpeze; MOHUMaHUE
HEO0OXOIMMOCTH NMPUMEHEHHUS JOCTHXKEHUH (U3MKU U TEXHOJOTUM

AJI palfMOHAJIBHOTO IMPUPOJ0IIOJIE30BaHUS

11

OneIT TMOWCKa, TPeoOpa3oBaHUsS W TPEACTaBICHUs HH(POPMAIHHI
(DMBUYECKOTO COJACpKAHUS C HCIOJIH30BaHUEM HWH()OPMAITMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUI; YMEHUE OLIEHUBATh JI0CTOBEPHOCTH
MOJy4eHHOW WH(POPMAIMK HAa OCHOBE WMEIOIIMXCA 3HAHUU |
JOTIOJIHUTEIBHBIX ~ MCTOYHHUKOB; YMEHHE HCIOJb30BATh  IIPU
BBITIOJIHEHUH Y4€OHBIX 3aJaHHil HAY4YHO-TOMYJISAPHYIO JIUTEPATYPY
(bu3nUecKoro cofepxaHus, CIPaBOYHbIE MaTEPHAaJIbl, PECYPChl CETH
Wnrtepner; BnageHue O0a30BbIMHM  HaBBIKAMHU  IPEOOpa3OBaHUS
uHbOpMallMU U3 OJHOW 3HAKOBOM CHUCTEMBI B JPYTYIO; YMEHHE
co37aBaTb COOCTBEHHbIE NMUCHMEHHBIE M YCTHBIE COOOIICHUS Ha

OCHOBE HH(bOpMaIlPIH N3 HECKOJIBKHMX HCTOYHHUKOB




HEPEYEHD 2JIEMEHTOB COAEPXKXAHUSA, IPOBEPAEMBIX HA OI'D
11O ®U3UKE

Kon IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS
1 MEXAHUWYECKUE SABJIEHUA
11 Mexannueckoe JBWKeHue. MarepuanpHas Touka. Cucrema orcuéra.
' OTHOCHUTENBHOCTD ABHXKEHUS
PaBHOMepHOE U HEpaBHOMepHOE JiBKeHHE. Cpeansist ckopocTb. Dopmyna Jist
1.2 BBIYUCIICHUS CPEIHEH cKopocTu: V = S/t
PaBHOMepHOE NpsIMOJIMHENHOE IBUYKEHUE. 3aBUCUMOCTh KOOPJIMHATHI TeJa OT
BPEMEHH B CIIydae PaBHOMEPHOTO MPSIMOJIMHENHOTO JIBUKECHMUS:
13 (1) =x,+vt
I'paduku 3aBUCMMOCTH OT BpEMEHHU Uil TMPOEKIHMH CKOPOCTH, MPOEKLIUU
MepeMENIEHUs, MyTH, KOOPAWHATHI IPH PABHOMEPHOM MPSAMOJIMHEHHOM
JBUKEHUN
3aBUCUMOCTh KOOPAMHATHI T€Jda OT BPEMEHH B CIy4ae PABHOYCKOPEHHOIO
MPSIMOJIMHENHOTO ABUKEHUS:
2
S(fi=vy s+ ay= %
@opMynbl Ui NMPOEKUUU MEPEMENICHUs, MPOEKINH CKOPOCTH M IMPOEKLIHH
YCKOPEHHS IPU PABHOYCKOPEHHOM MPAMOJIUHEHHOM JIBUKEHUU:
2
1.4 5.(H) =0y, -t+a, %
U.\'('f) =Upy T4, L,
a, (1) =canst,
szz - le: =la.s,
I'paduky 3aBUCUMOCTH OT BpE€MEHH JUIsl MPOEKLUUH YCKOPEHHs, MPOEKLUU
CKOPOCTH, IPOCKIUHU IIEPEMEILIECHUs, KOOPAUHATBI IIPU PaBHOYCKOPEHHOM
IPSIMOJIMHETHOM JIBUKEHUU
CBob6oaHoe nanenue. @opMysibl, ONMKMCHIBAIOIINE CBOOOIHOE MaJIeHHE Tejla Mo
1.5 BEPTUKAIM (IBWKEHUE TeJla BHU3 WM BBEPX OTHOCUTEIBHO IMOBEPXHOCTH
3emin). ['paduku 3aBUCUMOCTH OT BpPEMEHM JUIS MHPOEKIUH YCKOPEHHUS,




MIPpOCKOHUU CKOPOCTU W KOOPAWHATHI IIPHU CBO6OI[HOM nmaacHuM TCi1a II0

BEPTUKAIN

CKOpOoCTh paBHOMEpPHOTO JIBWKEHHMS Tejla 10 OKpyxkHocTu. HampasiieHue
CKOpOCTH.

dopmysia I BBIYUCIEHUS CKOPOCTH 4YEpEe3 PAANYC OKPYKHOCTH M IEPUOL

oOpareHus:
2mR
L=
T

LlenTpocTpemMuTenbHoe yckopeHue. HampamieHne LIEHTPOCTPEMHUTEIHLHOTO

1.6 yckopenusi. @opmyna i BEIYUCICHUS YCKOPEHHUS:
2
a. - L
"R
®dopmyra, CBI3BIBAIOIIAS TIEPUOJ] M YaCTOTY OOpaIeHus:
v = L
T
Macca. ITnotHocTh BemecTBa. @opmyna [l BBIYUCICHHS TIIIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas puzudeckas BenuuuHa. ClI0KeHue Cril
1.9 SIBnenune nnepuuu. [lepBrrit 3akon HproToHa
Bropoii 3akon HrroToHa:
F=m-a
1.10
CoHanpaB/IeHHOCTh BEKTOpPA YCKOPEHHUs TeJla M BEKTOPa CUJIbI, IEUCTBYIOIIEH
Ha TeJo
Bzaumopenicteue ten. Tpernit 3akoH HeroToHa:
1.11 F. P _‘F.I.—2~2
112 Tpenue nmokos ¥ TpeHue ckoJibkeHus. Dopmyna Juisi BBIYUCICHUS MOIYJIS CUIIbI

TPCHUS CKOJIbXKCHUS:




Hedopmamnust tena. Yopyrue u Heynpyrue aegopmanuu. 3aKOH YIPYyrou
nedpopmaruu (3akon ['yka):

113 F=k-Al
BCGMI/IpHOG TATOTEHUE. 3aKOH BCCMUPHOT'O TATOTCHUA:
FoG. My -i}}:
R:
Cuna TsprecTd. Y CKOpeHue CBOOOTHOTO TaICHHUS.
114 dopmyna A BBIYMCIEHUS CHIIBI TSKECTH BOJU3M MOBEpXHOCTU 3emun: F =
mg.
JBmxenue mianet Bokpyr Connna. [lepBas kocMudeckas CKOpOCTb.
HesecomocTs u nieperpysku
Nmnynsc Tena — BekTopHas puznyecKkasi BeJIHMurHa.
1.15 p=mo
Nmnynec cuctemsl Ten. 3Menenue umnynbsca. MMmynbe cumbl
3aKOH COXpaHEHUs UMITYJIbCA JUIsl 3aMKHYTOU CUCTEMBI TEN:
1.16 P=myU; +iny U, =const
PeakTuBHOE nBMXKEHUE
Mexannyeckas pabora. @opmyna sl BEIYUCICHUS PaOOThI CUIIBL:
A=Fsooso
Mexanuyeckasi MOLIHOCTB:
1.17
v=4
I
Kunernueckast u noreHumanbHas sHeprusa. Gopmyra ajsi BBIYUCICHHS
118 KUHETUYECKON PHEPTUU:




Teopema 0 kuHeTHUECKOU d3HEprun. PopmyIna JUis BEIYMCICHUS
IIOTEHLMAJIbHOU SHEPIUM TEJIA, IIOJHIATOrO

Hax 3eMuIéii:

E,= mgh

MexaHnudeckast SHEPTHUsL:

E=E;+E ?
1.19 .
3aKoH COXpaHEeHHs MexaHu4deckoil snepruu. Gopmyna as 3akoHa
COXpaHEHHUs MEXaHWYECKON YHEPTUU B OTCYTCTBHE CHJI TpeHus: E = const.
[IpeBpamenne MeXaHUIECKOW YHEPTHH MTPU HAJTUYNN CUITBI TPEHUSI.
[IpocTeie MeXaHU3MBIL. «30J0TOE TIPABUIIOY» MEXAHHKH.
Peruar. Moment cwisr: M - Fl.
VYcnoBue paBHOBECHUS phlyara:
M +M,+..=0
1.20
[ToasmxHbIN 1 HeMOABWKHBIN O0510Ku. KITJI mpocThIXx MEXaHU3MOB,
n= A‘E[ME:&HE.H
A‘S&TIIHH
JlaBnenue TBEPOTO TEA.
®dopmyrna 1 BEIYUCICHHS JTaBJICHHS TBEPIOTO Tea:
p= F
5
191 JlaBnenue raza. AtmocdepHoe JaBicHHUE.
I'unpocratuyeckoe gaBiieHUE BHYTPH >KUIKOCTH.
®opmyna JUIsl BBIYUCICHUS JaBICHUS BHYTPH KHJIKOCTH:
DP=pgh+p,
1.22 3axoH [lackans. 'mapaBaudeckuil npecc
3akon Apxumena. dopmymna s OmNpeNeNeHUS BBITAIKUBAIOLIEH CHIIBI,
1.23 JEHCTBYIOUIEH Ha TEJO, HOTPYKEHHOE B KUJIKOCTh WM Ta3:

F_&m. =pgv




Ycnopue nmiaBanus Tena. [1naBanue CyAOB M BO3QYyXOIlJIABAHUC

1.24

Mexanndyeckue KoyieOaHWs. AMIUIMTY[a, TEPUOJ W YacTOTa KOJeOaHUHU.

®opmyrna, CBSI3BIBAIOIIAS YACTOTY M NIEPUO]] KOJIeOaHU:

1.25

Marematnueckuii M NPYKHHHBIA MasTHUKH. [IpeBpamienue sHepruum mnpu

KOJIE0ATEIIFHOM JIBIKECHUHN

1.26

3aryxaromue kojebanusi. BeinykaeHubie konebanus. Pezonanc

1.27

MexaHU4JeCKHe BOJIHEI. HpO}lOJ'II)HI)IC M IOIICPCYHBLIC BOJIHBI. HHI/IHa BOJIHBI U

CKOPOCTh PaCHpOCTPAaHCHUS BOJIHBI:

L=v-T

1.28

3Byk. I'poMKOCTh M BbICOTa 3ByKa. OTpakeHHE 3BYKOBOW BOJIHBI HA TPAaHHUIIE

IBYyX cpell. IHppa3Byk U ynbTpa3ByK

1.29

Ilpakmuueckue pabomol

N3mepenne cpeaHel IUIOTHOCTH BEIIECTBA; apXUMEIOBOM CHIIBI; KECTKOCTH
MPY>KUHBL; KO3(pPUImeHTa TpeHUs1 CKOJIbXKEHUS, padOThl CUJIBI TPEHUS, CHIIBI
YOPYTOCTH; CPEIHEH CKOPOCTH JABMKEHUS OpYyCKa MO HAKJIOHHOM TJIOCKOCTH,
YCKOpEeHHsT OpycKa TpH JBMIXKEHWW IO HAKJIOHHOW IIJIOCKOCTH; YacTOThI U
nepuoga KoJieOAaHWH MAaTeMaTHYeCKOro MasTHUKA, YacTOThl W Iepuoja
KOJIeOaHW I MPY)KMHHOTO MasiTHUKA; MOMEHTA CUJIbI, JICHCTBYIOIIETO HA phbIUar;
paboThl CWJIBI YIPYrOCTH NMPU MOJABEME TI'py3a C IMOMOIIBIO HEIMOJABUKHOTO
0J10Ka; pabOTHI CHUJIBI YIIPYTOCTH MPH MOABEME I'Py3a C IIOMOIIBIO TTOABHKHOTO
Omoka.

HccnenoBanue 3aBUCHMOCTH apXUMEIOBOW CHIIBI OT 00bEMa MOTPY:KEHHOMN
YaCTH Tela U OT INIOTHOCTH JKUIKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHIIBI
OT MaccChl Teja; CUJIbl TPEHUS CKOJIBKECHHS OT CHJIbl HOPMAJIBHOTO JABJICHUS U
OT poJia MOBEPXHOCTH; CUJIbI YIPYTOCTH, BO3HUKAIOIIEH B IPYKUHE, OT CTEIICHU
nedopMaiuu MpyKUHbBI; YCKOPEHUs: OpycKa OT yrjia HaKJIOHA HANpaBIISIONIEH;
nepuoja (4acToThl) KoJeOaHW HUTSHOTO MasiTHUKA OT JJIMHBI HUTH; IEPHOJa
KoJIe0aHUI MPY)KMHHOTO MAasTHHUKA OT MAacChl Ipy3a U >KECTKOCTH MPY>KUHBI,
UCCIIEJIOBaHNE HE3aBUCHUMOCTU TMEpHoJa KOJIeOaHHH HHUTSHOTO MasTHHUKA OT

MacCcChI I'py3a. HpOBepKa YCJIOBUA PABHOBCCHUS pblUuara

1.30

Duszuueckue A6J1EHUA 8 npupode: MNpUMEPLL JBUKCHUA C Pa3JIMYHBIMU

CKOPOCTSAMH B ’KMBOI1 1 HEXXUBOH mpuponac, JIENCTBUE CHIIBI TPEHUA B IPUPOAC




U TEXHUKE, NMPWIMBBI U OTJIMBBI, ABWKEHUE IUlaHeT COJHEYHOW CHUCTEMBI,
PEaKTUBHOE IBUKEHHE KUBBIX OPTaHU3MOB, PbIUaru B TEJIE YEJI0BEKA, BIUSHUE
aTMOC(EepHOTO JTaBJICHUS Ha JKUBOW OpPraHM3M, IUIaBaHUE PBIO, BOCHPHUSATHE

3BYKOB JKMBOTHBIMH, 3EMJICTPACCHUC, celicMHUYEeCKIe BOJIHBI, HYHAMHU, 3XO

Texnuueckue ycmpoftcmea: CIIMAOMCTP, JATUYMUKH ITIOJIOKCHHA, PACCTOAHUA U
YCKOPCHUA, IAWMHAMOMCTpP, IMMOAIIHMIIHUKH, PaKCThbl, pbIyar, HOI[BI/DKHBIﬁ u

HGHOI[BI/DKHBIﬁ 6J'IOKI/I, HAaKJIOHHAasA IJIOCKOCTb, NPOCTHIC MEXAaHU3MbI B 6I>1Ty,

L3l COOOIIAOIINECsT COCYBI, YCTPOMCTBO BOJOMPOBOA, THAPABIUICCKHN TIpecc,
MaHOMETp, OapoMeTp, BBHICOTOMEp, TOPIIHEBOW HACOC, apeoOMETp, IXOJIOT,
WCIIOJIb30BaHUE YIbTPa3ByKa B OBITY M TCXHHUKE

2 TEITJIOBBIE SABJIEHU A
OCHOBHBIC TIOJIOKCHHSI MOJICKYJIIPHO-KUHETHUSCKOH TEOPUU  CTPOCHUS

2.1 BemecTBa. Moienu TBEP0TO, )KUIAKOTO U Ta3000pa3HOTO COCTOSIHUM BEIIECTRA.
Kpucrammmaeckue n amopdHbIe Tena

”5 JBmxkenne dactur] BemiecTBa. CBsSI3b  CKOPOCTH JBW)KCHHS YaCTHI[ C

' TeMriepaTypoii. bpoynoBckoe nBmwxkenue, muddysus

2.3 CMmaunBaHue U KalMWUISIPHBIC SBJICHUS

2.4 TennoBoe pacIMpeHne U CKATHE

2.5 TennoBoe paBHOBecHE

26 Buytpennss sueprus. PaGota u Temomepenada Kak CHOCOObI M3MEHEHHS

' BHYTpPEHHEH 3Hepruu

2.7 Bunel Tenonepenayn: TeMIONPOBOJHOCTh, KOHBEKIUS, U3TyUYECHUE
Harpesanue wu oxmaxzaenue Ten. KoauuecTBo TeoThl. Y enbHas
TETIOEMKOCTb:

2.8

O=an(t,—1)
3aKOH COXPaHEHHUs PHEPrHH B TEIUIOBBIX IMpolleccax. YPaBHEHHE TEIIOBOTO
Oananca:
2.9
Q+0, +..=0
Ucnapenne u xonpeHcamnus. M3MeHeHHe BHYTpPEHHEW SHEPruu B Ipoliecce
210 WCTapeHus ¢ KoHAeHcanuu. KumeHue >KuUAKOCTH. YenpHas TeroTa

napoo6pazoBanus: L = Q/m




211

BiaxxHOCTB BO311yXa

2.12

[InaBnenne u kpucraumsauus. l3MeHeHHE BHYTPEHHEW OJHEPruM IIpU

IUIaBJICHUUW U KPpUCTAJUIU3AallH. yI[eJIBHaS'I TCIJIOTA IIJIaBJICHUA

2.13

BHyrpenHsis SHeprus cropaHus TOILIMBA. YJAENbHAs TEILUIOTa CrOPAHMS

tormsa: 0 = Q/m

2.14

[punnune! padots! Termnosbix naurateneil. KI1/1 rermoBoro apurarens

2.15

Ipakxmuueckue pabomoi

N3Mepenne yienbHON TEII0EMKOCTA METAJUIMYECKOTO [IMIMHAPA; KOJTUYECTBA
TEIJIOTHI, TOJYYEHHOTO BOJOW KOMHATHOM TeMreparypbl (DUKCHPOBAHHOM
MAacchl, B KOTOPYIO ONYIIEH HAarpeThlii UIWHAP; KOJWYECTBA TEIUIOTHI,
OTJAHHOTO HAarpeThiM LUJIUHIPOM, MOCIE OMYCKAHUSA €ro B BOJY KOMHATHOM
TEMIIEpaTypbl; OTHOCHUTEIBHOM BIAKHOCTU BO31yXa; YAEIbHOW TEIIOTHI
maaBieHus Jipaa. MceciaenoBaHwe UW3MEHEHMS TEMIIEpaTypbl BOJABI  MPHU
Pa3IMYHBIX YCIOBUSX; SBJICHUS TEMJIO000MEHA NMPH CMEIINBAHUU XOJOTHOW U

ropsiueii BOJIbI; IpoIiecca HCIapeHHst

2.16

Dusuveckue s61eHus 6 npupode.‘ IOBEPXHOCTHOC HATSXKCHUE U KAIIWIIAPHBIC
SABJICHHA B IIPUPOAC, KPpUCTAJIBI B IMIPUPOJAC, U3ITYUICHHUC COJ'IHI_[a, 3aME€p3aHuC

BOJ0EMOB, MOpCKHE OpH3bl; 00pa3oBaHuE POCHI, TyMaHa, UHEs, CHera

2.17

Texnuueckue ycmpoﬁcmea: KallWJJISAPBI, IIPUMEPHBI HCIIOJIb30BaHUA
KpUCTaJlJIOB, )I(I/II[KOCTHHﬁ TEPMOMETP, JATUUK TEMIICPATYPLI, TCPMOC, CUCTEMA
OTOILNICHUA OOMOB, THTPOMCTPLI, IICUXPOMCETP, I1apOoBasd Typ6I/IHa, ABUTAaTCJIb

BHYTPCHHETO CrOpaHust

OJIEKTPOMAI'HUTHBLIE SABJIEHUSA

3.1

3neKTpnsau1/m TCII. I[Ba BUJIAd SJICKTPUYCCKUX 3apsa/10B

3.2

BsaumonelicTBue 3apskeHHBIX Tedl. 3akoH Kynona

3.3

3aKkoH COXpaHCHUS DJICKTPUYCCKOTO 3apsaa

3.4

3J'IeKTpI/I‘IeCKOe TI0JIC. HaprI)KéHHOCTB QJICKTPUYICCKOTO IIOJIA. HpI/IHI_II/IH

CYIICPIIO3UIUH DJICKTPUICCKUX moJjiei (Ha Ka4CCTBCHHOM ypOBHe)

3.5

Hocurenn QJICKTPUYCCKUX 3apsA10B. I[CI\/'ICTBI/IC QJICKTPUYICCKOTO TIOJId Ha

QJICKTPHUYCCKUC 3apAbl. HpOBOI[HI/IKI/I " JUDJICKTPUKU




[TocrosiHHBIM nekTprUecKuil TOK. JlelcTBus nekTpuueckoro Toka. Cuia Toka.

Hanpsixenue.
3.6 l=qg/t,U=A/
DIEKTPUYECKOE COMPOTUBIICHUE. Y ACIBHOE IEKTPHUUECKOE COMTPOTHUBIICHHE:
3.7 R =pl/S
3.8 3akon Oma s yuactka snekrpuyeckoit nenu: | = U/R
[TocnenoBarenbHOE COETMHEHUE MPOBOJHUKOB:
I,=L; U=U,+U,: R=R +R,
3.9 [TapannensHOE COETUHEHHE MPOBOHIUKOB PABHOTO COMMPOTHBIICHHUS:
U=U:I=1+1; Rzi.
2 2 P
CMenranable COSAMHEHUS TTPOBOTHUKOB
PaboTa u momHOCTS AnekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH J[xoynsa — Jlenna:
3.11 O=I"-R-t
312 OnbiT Opcrena. MarHuTHOE MOJE MPSAMOro MPOBOJHUKA C TOKOM. JIMHHMM
MarHuTHOW MHAYKIIUU
313 MarautHoe I0Ji€ MOCTOSHHOTO MarHura. B3anMoJeicTBHE ITOCTOSHHBIX
MarHuToB
3.14 JleficTBMEe MarHUTHOTO TIOJISI HA MMPOBOJAHUK C TOKOM
3.15 Omnbitel @apazes. SIBneHne anekTpoMariuTHol nHAykuuu. [Ipasumno Jlenua
Ipaxmuueckue pabomoi
N3mepenne  SIEKTPUYECKOTO  CONPOTUBIIEHUSI  PE3UCTOPA;  MOIIHOCTH
3.16 JIEKTPUUYECKOTO TOKA; pabOThI 3JEKTPUUECKOTO TOKA.

HccnegoBanue 3aBUCHUMOCTH  CHIIBI TOK4, BO3HUKAIOLICTO B IMPOBOAHUKE

(pespropLI, J'IaMl'IOLIKa), OT HAIIPSPKCHUS Ha KOHIAX IMPOBOJAHNKA; 3aBUCUMOCTHU




CONPOTUBIIEHUS OT JAJIMHBI IPOBOJIHUKA, IUIOIIAIU €T0 IOTIEPEYHOI0 CEYEHUS U
YIEJIBHOTO COIPOTUBJICHUSI.

[IpoBepka npaBuia JUist 3JAEKTPUUECKOT0 HANPSYKEHUS IIPU MIOCIIE0BATEILHOM
COEIMHEHUHU MPOBOJHUKOB; IpaBUia JUIsl CHJIbl 3JIEKTPUYECKOTO TOKA IPHU

napauleIbHOM COEMHEHUHU IIPOBOIHUKOB (PE3UCTOPHI U JJAMIIOUKA)

Qusuueckue sA6leHUs 8 npupode: SIEKTPUYECKHE SBIEHHUS B armocdepe,

3.17 AIEKTPUIECTBO KUBBIX OPTAaHU3MOB, MATHUTHOE TI0JIe 3€MJIH, Ipeiid MOJIFOCOB,
POJIb MAaTHUTHOTO TIOJIS JIJIS S)KU3HH Ha 3eMJle, MOJIIPHOE CHUSHUC
Texunuueckue ycmpouicmea: dSICKTPOCKON, aMIIEPMETP, BOJBTMETP, PEOCTaT,
CUCTYMK  DJICKTPUUECKOW OSHEPruu, dJICKTPOOCBETHTEIBHBIC MPUOOPHI,

3.18 HarpeBaTeIbHbIE ANEKTPOTPUOOPHI (mpumepsr), ANEKTPUYECKUE
MPEIOXPAHUTENN, DJICKTPOMArHUT, JJICKTPOJBHUraTe]lb TOCTOSHHOTO TOKa,
reHepaTop MOCTOSTHHOTO TOKa

3.19 DneKTpoMarHuTHBIE BOJHBL [1Ikana 3JeKTpOMarHUTHBIX BOJTH

3.20 JlygeBast moJienb cBeta. [IpsiMONMHEIHOE paciipoCTpaHEeHUE CBETa

3.21 3akoH oTpaxeHus cera. [1nockoe 3epkaino

3.22 [Ipenomienne cBeTa. 3aKOH MPEIOMJICHUS CBETA

3.23 JHucnepcus cBera

3.2 JIunza. Xon nydeit B nmuH3e. OKYCHOE pacCcTOAHME JUH3bI. ONTHYECKAs CHIIa

' mun3el: D = 1/F

3.25 I'ma3 xak ontuueckas cucrema. OnNTHYECKUE TPUOOPHI
Ipakxmuueckue pabomoi
#H##Par#Ht#lI3Mepenrne ONTUYECKONW CUIIBI coOuparoniel JMH3bI, (POKYCHOTO
paccTosiHus cOOUparoIei JIMH3HI (II0 CBOWCTBY PaBEHCTBA pa3MEPOB MIpeIMeTa
U N300pakeHUsI, KOT1a MPEIMET PACIOJIOKEH B ABOMHOM (OKYyCe), MOKa3aTems

3.26 MPEIIOMJICHUS CTEKIIA.
###Par###lccnenoBanre cBoCTBa N300pakKeHUs, MOJTYYEHHOTO C IMOMOIIBIO
coOuparomieid TUH3bI; U3MEHEHUsI (POKYCHOTO pAcCTOSHUS JIBYX CIOKEHHBIX
JIMH3; 3aBUCUMOCTH yTJia MPEJIOMIICHHsI CBETOBOTO JIyda OT yIjia MaJieHusl Ha
TPaHULIE «BO3JIYX — CTEKIIO»

3.7 Qusuueckue senenus 6 npupooe: 3atMenus ConHua u JlyHsl, 1Berta Tedn,

. ONTHYECKHUE sIBJIeHUs B atMocepe (1BeT Heba, pedpakius, paayra, MUPax)
398 Texuuueckue ycmpouicmea: OYKH, TEpUCKOM, ¢HoToanmapar, ONTHYECKHE

CBE€TOBOIbI




KBAHTOBLGLIE SABJIEHUA

PamnoakTuBHOCTE. AJba-, OeTa-, ramma-u3nydeHus. Peaknuu ansda-u Oeta-

4.1
pacnazga

42 Omnwitel Pesepdopaa mo paccesauro anbda-gactum. [lmamerapHas Mozens

' aToma

4.3 CocraB atomHOrO sigpa. M30Toms!

4.4 [Iepnon nomypacnaza aTOMHBIX SA€p

4.5 SnepHble peakiyy. 3aKOHbI COXpaHEHUS 3apsAA0BOI0 U MacCOBOTO YHCEN
Qusuueckue s6leHUs 8 Npupode: ECTECTBEHHBIM paJNOAKTUBHBIA (oH,

4.6 KOCMHYECKHE JIy4H, PaJMOAKTHBHOE W3Iy4eHHWE MPHUPOJHBIX MHHEPAIIOB,
JIeViCTBUE PaJIMOAKTHBHBIX U3TYUYEHUI Ha OPTaHU3M YeIOBeKa

47 Texnuueckue ycmpoticmaa: CIeKTPOCKOI, UHANBUAYATLHBIN JO3UMETp, KaMmepa

BunbcoHa, anepHasi 3HEpreTuKa




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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